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IHAFCO) BUY DIRECT AND SAVE! 



TOOLING AND ACCESSORIES 

• Lathe tools to suit all hobbyist machines 

• Rotary Tables • Dividing Heads • Coolant 
Pumps • Low Volt Lights • Tool Steel • Lathe 
Chucks • Vices • Angle Plates • Drill Chucks 

• Measuring Equipment 


2 TON HYDRAULIC 
FLOOR JACK 

• Max lift height 490mm 

• Min lift height 133mm 

• Weight 38kg $|^Q 



AL 50G 
BENCH LATHE® 

• 4 1/2” centre 
height x 20" 
between centres 

• 240 Volt 

• Complete with 

3 & 4 jaw chucks 


RING NOW FOR OUR FREE 1996, 

60 PAGE CATALOGUE WITH PRICES! 


5T ALL PRICES 

i 1q? A INCLUDE SALES TAX 

► IIV aJU Mail Orders Welcome 

SUPPLIERS OF NEW & USED MACHINERY AND WORKSHOP EQUIPMENT 


HARE & FORBES! 


10 GEORGE STREET 
PARRAMATTA NSW 2150 


(02) 633 4099 


FAX (02) 891 2467 
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Handbook of 

Mechanical Design 


Practical 1942 Illustrated How-to 


by Nordenholt, Kerr & Sasso 
reprinted by Lindsay Publications Inc. 




of fun, ar 


much, much more, 
simple old gray iron to 
some of this is dated, it’s 


5 a theoretical approach. And 
there are other books that teach far-out high-tech 
design. But how many of us need to design a payload 
adapter ring for an Atlas-Agena rocket? A simple 
clamping bolt or a simple labyrinth shaft seal is more 
my speed, and a great deal more useful. 



This gem of a practical design handbook appeared in 
1942, and was essentially a reprint of practical design 
articles from Product Engineering magazine. You get 


Chapters include charts and tables; materials; beams 
and structures; latches, locks and fastenings; springs; 
power transmission elements and mechanisms; drives 
and controls; and design data on production methods. 
You get charts and nomographs for calculating useful 
things like finding the length of material needed for 90 
deg. bends (such as electrical conduit). Or volumes (in 
gallons) of horizontal round tanks with flat ends. Or for 
calculating the weight of a certain number cubic inches 


of brass (or vice vei 
You get data on allc 
stainless. Although 

not totally useless. You get a detailed chart of 
“Characteristics and Use of Wrought Brasses and 
Bronzes". You get another chart on the plastics of that 
day. And much more. 

You can calculate stress on aluminium sheets, 
compression members, shear members, diagonal 
tension webs, hollow girders, stresses in cantilever 

Then you get a picture section illustrating various ideas 
and variations for locking devices, retaining and locking 
detents, taper-pin applications, hinges and pivots, 
clamping shoes and plugs, lock bolts, machine clamps, 
door and cover fastenings and more. 

You'll learn about various types of springs, their natural 
frequency, design calculations, standard drawings, 
graphs to simplify calculations and more. 

The power transmissio 
section will help you » 
simple calculations to 
size components in your 




also get page after page 
of fascinating drawings 
illustrating couplings, 1 '' 
clutches, gibs and guides, 
bearings, change gears, 
automatic feed hoppers 

The chapter on drives and controls will be quite 
informative to anyone who lacks electrical knowledge 
(most of us). Here you explore types of motors and 
their characteristics from stading to running under full 
power. You explore various types of three phase moto 
windings, simple rectifier circuits for changing AC to 
DC, and control equipment (most of which I'm sure ha 


SSJFl* 

been replaced by new technology), and more. 

The last chapter covers production methods for fusion 
welding, resistance welding, furnace brazing, flame 
hardening, centrifugal casting, permanent mold casting, 
die casting, forging, flame cutting and powered metal 
pressings. 

I think you’ll find something useful here no matter what 
kind of machine you want to build whether it's a lathe or 
tool post grinder or that replica B-17 you want to build 
to bomb your mother-in-law. Even if you don’t build 
anything, the “pitchers” are “purdy", and you’re sure to 
learn something no matter what page you open the 
book to. In other words, this is a fun book to browse 
■n through. Get onel SVs x 11 paperback 277 pages 

■rjCost $39.00 + $5 pack and postage. 
Please send $6 for a 120 page booklet 
containing similar descriptions of our 
other workshop and related books. 
Please send cheque or money order to: 

Plough Book Sales 

PO Box 14, Belmont Vic. 3216 
Phone (052) 66 1262 


O&tumnna Aive Steamed 

invite you to their 2nd 


1 8,9,10 
June 
1996 



Condition of entry: 2 cans of soup! 

Come along for a great weekend of 
steamy engines and steamy soup! 



Enquiries to: Ian Kirby (042) 29 2918 or 
Warwick Aston (02) 520 8186 
Jiiae Steamer 
- Track; Virginia St. NORTH WOLLONGONG 
Mail: P0 Box 173, Woonona, NSW, 2517 




Operate three phase 
machinery from 
your single phase 
supply 

The ALTERNATIVE POWER SYSTEMS converter provides an artificial means 
by which a three phase motor can be operated from a single phase supply thereby | 

offering a cost effective solution to this dilemma. 

22 models are currently available to accommodate three phase (415 volt) loads 
between 0.37kW (0.5hp) and 37kW (50hp) from your single phase electricity 
supply. In a home, workshop, farm, garage or small business environment there I 
is often a requirement for the operation of machinery driven by three phase J 
induction motors where only a single phase of electricity is available. 


For the cost effective solution! Contact ... 


ALTERNATIVE POWER SYSTEMS 

PO Box 91 
LEURA, NSW, 2780 

Phone: (047) 82 6311, Fax: (047) 82 6134 
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Comment 

Model Engineering — a way of life 

“Model Engineering — an Enjoyable Hobby” — Part two 

As the cliche runs, “Anything is what you make it”, and so too is model engineering. 
Personally, my life has grown and developed because of the hobby — its become part of 
me: an inseparable part! 

Never is there and evening, day or weekend when I don’t have something enjoyable to 
look forward to. Every ‘job’ is a new challenge. For me the enjoyment is the creativity; 
the production of things that work is the key. But it’s not an instantaneous hobby. A 
football match lasts eighty minutes but does not provide long-term satisfaction that can 
match the wonderful feeling of creating a working machine that you have made yourself. 
The gradual process where the building is more of the pleasure than the finished result is 
something non-model engineers find difficult to comprehend. To me the time is well 
spent, if in the finish (years away), I have produced a living, breathing machine, viz a 
steam locomotive. Yes it can be done; if you feel any self-doubts on occasion, read an 
LBSC Model Engineer article from the 1940s or 50s for reassurance. He was a vital, 
positive leader in the growth of the hobby who stressed enjoyment. His emphasis was that 
success would be obtained, to use his oft repeated phase, “with average care”. 
Acquaintances at work marvel at the patience required to construct a steam locomotive. 
However, I couldn’t be content spending my evenings watching television or filling in 
time. If there is half an hour to spare I will be in the workshop. My wife always knows 
where to find me! How do people spend so much time glued to the television or frying on 
a beach? I wouldn’t swap my workshop. Where I work I have placed a sign on the wall: 
five minutes wasted can never be regained. Model engineering has always given me 
incentive to utilise time effectively. 

I do feel fortunate that I was introduced to the hobby at a young age and was in a position 
to ‘get started’ in my late twenties. But if you are reading this, wanting to get started and 
are any other age, don’t hesitate anymore, because it is never too early or too late. With 
this hobby the world is your oyster — you’re the boss and this is a marvellous feeling. 
You can enjoy the fellowship with kindred souls or work as a lone hand.... 

To borrow one of those overworked phrases so beloved by politicians, it’s “the big 
picture” that makes it so rewarding. There is something for everyone. Some years ago 
when my employment was less than pleasurable, the workshop was a safety valve, a place 
that would bring me back to normal. So, it’s over to you now. If it is half as rewarding for 
you as it is for me you will never have any regrets-happy times and happy steaming. 

ttufifi ECsoC 

This is an open invitation, during 1996, for all model engineers to tell us how you find “Model 
Engineering — an Enjoyable Hobby”. Thanks to those who have already sent in material... bmc. 


. — 

To our new reader 

I 1 ^ this is your first issue of Australian Model Engineering, welcome! 

H J We hope you’ll look forward to the ideas, news and camaraderie in 

eac h bi-monthly issue. 

One of the great things about our hobby is the way model engineers 
actively help each other. Unless you live in an isolated community, 
you’ll soon discover who has valuable experience in your field of interest, or who will 
help you to make a part that’s too big for your workshop machinery. Look in the Club 
Roundup section to find a club that’s near to you; pay a visit and you’ll usually find 
model engineers who live not too far away. Then you can experience the great fellow¬ 
ship that makes our hobby special. 

This magazine is prepared in the same spirit of “model engineers helping each other”. 
About two dozen people put many hundreds of hours work into each issue — all on a 
voluntary basis — to help model engineers in Australia and New Zealand keep up to 
date and stay in touch. 

We rely on our readers to write articles for us — for the same (non-existent) rate of pay! 
If you have ideas or techniques that you feel would be interesting to others, please drop 
us a line. We’ll gladly help with preparation of artwork or editing if that’s necessary. 
Most important of all, please support the people who advertise in our magazine. With¬ 
out them to pay the bills, you wouldn’t be reading this! 

'Brian Carter 
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IE. <& J. WHMTEE Present... 

The NSWGR Z12 class 4-4-0 locomotive in 5" gauge 

Award winning examples of this elegant little 19th century locomotive 
can be found on many club and private tracks around Australia. This 
includes the engine featured in AME magazine No.61, a great credit to 
her novice builder. Suitable for first-time builders or experienced loco- 
smiths looking for an intrinsically simple design. Light-weight and 
small size makes a readily transportable 5" gauge locomotive. 

For further details please write, fax or phone: E. & J. Winter 
PO Box 126, WALLSEND, NSW, 2287 
Phone & fax: (049) 51 2002 



THE DIAMOND TOOLS 

A WINNING COMBINATION! 



Parting Tool 

Features: Simple to sharpen (end face /’r 
only). Tool doesn’t dig in. Suits most 
150mm (6”) C.H. lathes with cam lock 
chuck and reverse rotation. A parting tool 
is also available for screw on chucks. 



Write, Fax or Phone for details to: 

D & P BURKE TOOLMAKERS 

27 Woodstock Rd, Mount Waverley, 3149, Victoria 
Phone (03) 807 6316 Fax (03) 807 9620 
We accept: BANKCARD. VISA & MASTERCARD 



Suppliers of 
Machinery and 
Tools for 
Working in Metal 
and Wood 



By agreement with N.S. & A. HEMINGWAY, Rochdale, UK, we 
are pleased to announce the availability of items to construct 
the world-renowned: . 


Versatile 

Dividing 

Head 


Pre-cut Gears and Worms are available, as well as castings 
and blanks for plates. Please send S.A.E. for Details and Prices. 


JOHN STRACHAN 

Hobby Mechanics 

P.O. BOX 785, KENMORE QLD 4069 
Phone (07) 3374 2871 Fax (07) 3374 2959 


HUCAR ENGINEERING SUPPLIES 

MANUFACTURERS &/or SUPPLIERS OF 


•Full engineering machining 
service inc. tool & patternmaking 
•Repetitive machining facility 
using automatics and capstains 
•Machining service for modellers 
•All work carried out in-house by 
our qualified machinist. 


Scale fasteners, fittings & castings 
Myford lathe parts & accessories 

A.J. Reeves models, parts and plans 
Stuart Models castings 
MAP & other plans & books 
All raw materials 

• NEW CATALOGUE AVAILABLE • 


•Wood turning courses from a 
professional viewpoint presented 
by Bernie Ashford 
•Woodturning supply shop & mail 
order service 

HUCAR ENG. SUPPLIES/TURNING WEST 
PO BOX 89 CAMBRIDGE PK. NSW, 2747 
ph (047) 31 3950 fax (047) 31 1214 
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Get the American angle 



on this fascinating mechanical arts hobby 
from the only major American magazine 
published by a hobbyist for hobbyists. 


Subscriptions are $45.00 (USD) per year 
for a full 12 issues. 

Visa and MasterCard accepted. 


MODELTEC 

P. O. Box 1226 • Dep’t A « St. Cloud, MN 56302 • USA 


MACHINING 

FOR 

MODEL MAKERS 


TURNING 
MILLING 
DRILLING 
TAPPING 

LINISHING 


COMPETITIVE RATES 


MODEL 

PARTS 

ENGINEERING 


J & P QUILTER 

753 Forest Rd Phone: (02) 584 2290 

Peakhurst NSW 2210 Fax: (02) 584 2285 


WHY 

TAKE THE 
CHANCE? 


...insist on 
rw Myford 



i For full details post this coupon to: 

1 Australian Distributor 
| PETER USCINSKI PTY LTD 

' 39 Cavendish Road, Coorparoo, Brisbane, Qld. 4151 
j Phone: (07) 3397 3141, Fax: (07) 3397 3142 

i NSW Agent 

1 Emco Machine Tools. 2/247 Rawson Street, Auburn, NSW, 2144 
! Phone: (02) 648 4377, Fax: (02) 648 4150 


THE BEST OF BRITISH QUALITY 
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Marine Roller 
Vertical Fire Ibbe 

• Fully certified, class 1, 150psi 

• Easily managed, steady 
steamer 

• Suitable for boats to 25ft. 

• Ideal companion for Dolphin 
3" x 4" steam engine 

• Wet leg 

• Heating surface: 28 sq. ft. 

• Dimensions: 

Outer shell: 18" diameter 
Height: 34" 

Firebox: 14" dia. x 14" high 

• Basic boiler with hydraulic 
test certificate: $5900 

• Complete teak lagged boiler 
with all fittings, brass dome, 
stainless steel ashpan. POA. 

Peter Usdnski Ply. Ltd. 

39 Cavendish Road 
COORPAROO Queensland, 4151 
Phone: (07) 3397 3141 
Fax: (07) 3397 3142 



For all your 

model and engineering needs 
at the 40th AALS 
convention - 4 to 8 April 

Wayne Roberts' 

Model Engineering Supplies 

7 Reeves Close, Tullamarine, Vic, 3043 
Phone/Fax: (03) 9338 7368 

and 

Len Redenbach's 

L.P.R. Toolmakers 

8 First St, Broadford, Vic, 3658 
Phone/Fax: (057) 84 1351 

Will be there! 

Bring your shopping list! 

Credit Cards Welcome 
^ See you at Penfield, South Australia! J 


Rolling Stock and Detail 
Components 

Australian Distributors for the following: 



• Australian Agent for Scale Railroad Supplies Inc. of 
U.S.A. Suppliers of 5" gauge Auto Couplers, 
Bogies and Fittings. 

• D. Hewson (Models) U.K. Rolling Stock 
Components. 

For more information send an A-4 Self Addressed and 
Stamped (90 c ) Envelope to: 

Barry Glover 

Scobie and Glover Sheetmetal Pty. Ltd. 

31 Spinks Road, CORRIMAL N.S.W. 2518 
tel. (042) 840294 a.c.n. ooz zoz zm fax. (042) 832331 


WIMTRR 



The O.B.Bolton No.5 
Vertical Steam Engine 

• 5/8" x 5/8" single cylinder 

• Double acting 

• Slide valve 

Plan (1 sheet) $8.50 

Casting set (15 items) $37.10 
Construction manual $18.00 
Allow freight for 2kg plus 1 kg 

An ideal introduction to the world of STEAM! 


Our most popular small steam engine has been enhanced 
by the introduction of a comprehensive, step-by-step, fully 
detailed construction manual. This low cost set is very 
popular as a first project for individuals, school metalwork 
classes, and model steam boats to 42" long. All castings are 
easy to machine gunmetal. Other components are made 
from readily available steel bar stock. Our B.6-3 boiler is is a 
suitable partner for this model. 


For further details please write, fax or phone: E. & J. Winter 
PO Box 126, WALLSEND, NSW, 2287 
Phone & fax: (049) 51 2002 
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South African Steam in South Australia 


Class 16F, the big 4-6-2 from the other SAR 

by John Wakefield 

Photos supplied hy John Wakefield and John Lyas. Publication drawings hy Peter Manning, Pay Lee and 9feil graham 


W ith my 5" gauge Caribou — a sturdy 
2-8-0, normally called Buffalo — com¬ 
pleted and on the road, things settled down, 
until I received a call-from-the-wild! 

The desire to build another locomotive 
swelled as a result of two visits to South Af¬ 
rica. The first in 1973 and again in 1976. 
Steam power was still operating which, at the 
time, numbered about 1800 locomotives! 

South African steam safari 

For a period prior to 1973 I corresponded 
with prominent model engineer, Rene Etter 
and his good wife Evette, who incidentally 
also built a 3W gauge Caribou, with a little 
help. My course was being set for a wonderful 
nine weeks tour of the country, including vis¬ 
iting many model engineering clubs. With 


Rene’s help I was able to contact many model 
engineers, eventually ending up in Cape 
Town. This was not before a stopover in 
Bloemfontein, where I saw the first 16E, 
No. 857, being prepared to be placed on a 
plinth in front of the main station. And while 
passing through De Aar, a major junction in 
the middle of the Great Karoo, I saw No.858, 
the other of the two still existing of the origi¬ 
nal six. 

By this time the big South African engines, 
and I mean big, every bit as big as our engines 
of the 5’3" gauge, South Australian Railways, 
were holding me in awe. 

Sowfhg the seed 

But it wasn’t until Cape Town that I saw 
— and which really astounded me—just how 


big one of these locomotives would be in 5" 
gauge (scaled at 1 Vi" to the foot). Dick Mar¬ 
shall-Smith, a model engineer in Bloemfon¬ 
tein, gave me the address of a fellow model 
engineer in Cape Town, Bill Schultz. Bill had 
his own garden railway and a 5" gauge class 
16DA 4-6-2 — a fore-runner of the 16E — 
which I just had to see. The sheer size of this 
engine in 5"g completely dumbfounded me, 
and from that time on after seeing the big 16E, 
with 6ft driving wheels and smoke deflectors 
which the 16DA’s didn’t have — I think that 
smoke deflectors give a locomotive character 
— I was sold. 

From there as the saying goes, the wheels 
really started to turn (excuse the pun) and on 
returning to Johannesburg I discovered that 
the railway drawing office was 60 miles north 
at Pretoria, I made arrangements to get a gen¬ 
eral arrangement (GA) drawing to go on with. 

The seed takes root 

On my return in 1976, with my mind com¬ 
pletely made up about what I was going to 
build, I went to the main administration build¬ 
ing in Pretoria and received a great deal of 
assistance from the chief draughtsman. I even¬ 
tually came away with ninety six sheets from 
which I built the locomotive in its present 
form. 

In addition to the drawings I also returned 
from that second trip with wheel patterns 
kindly loaned from Rene Etter. Basil Palmer, 
of Johhanesburg, also used these patterns for 
his 16E Gold Medal winner of the 58th 
Model Engineer Exhibition in London 
(1988/9). I had them cast in Adelaide and re¬ 
turned them to Rene, to whom I am sincerely 



One of the authors early efforts, a 5" gauge Canadian National Railways 2-8-0 Caribou, seen 
here at the AMSRS Railway Park on passenger hauling duties in 1978. 
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Left: The 16E tender under construction. Above: Completed, painted and lettered. 


grateful. These castings gave me a good start. 
The frames were then oxy-cut, the front bogie 
frames completed, the tender underframes 
started, and then things started to slow down. 

A big diversion 

A string of events kept me from the 16E 
for many years. In late 1976 I bought, as a 
complete wreck, a 5" gauge 2-6-6-4 Norfolk 
and Western A Class articulated locomotive. 
After re-designing and re-building it twice, 
the second time providing it with a new cop¬ 
per boiler, while at the same time building the 
boiler for the 16E. I bought a State Transport 
Authority bus in 1983, spending three years 
converting it to a motor home. I then retired 
from my plumbing business and spent eight 
months of 1986 touring the west, the north 


west, the north and the north central of Aus¬ 
tralia. Following the convention in Melbourne 
in 1988 I toured the east coast for nine months 
and in that time run Caribou on seventeen 
different tracks. Following the Brisbane con¬ 
vention in 1990, this time with a 4WD and a 
caravan, went further up the east coast, again 
with Caribou and more tracks to run on. 
Travelling as far north as Cairns, the Daintree, 
Cape Tribulation and Cooktown. 


The Big A 

The author’s 5" version 
of the Norfolk and 
Western's Class A 
2-6-6-4, a.k.a. Big 
Fella, at the QSMEE 
Pine Valley Railway in 
Brisbane, Easter 1992. 
Since this photo was 
taken, further small 
detail changes have 
occured to bring the 
loco in line with the 
N&W prototype 
including 
re-numbering.. 


Back to the 16E 

The travel bug was 
now well and truly out 
of my system and 
thoughts returned to 
completing the 16E. I 
always consider the ten¬ 
der to be the first prior¬ 
ity when building a locomotive, it has to be 
built anyway, and when the engine is finished 
it is just a matter of coupling the two together. 

The Tender 

This was made from the SAR drawings 
with the tank of 16 gauge brass with the sides 
rivetted to brass angles with the whole lot 
fixed to a Vs" thick brass base, with the outer 
edge curved on a former plate for the correct 
effect. 
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The water space was reduced somewhat as 
I have made provision for riding on the tender 


with my feet inside and a coal shovelling 
chute in the middle. This is a practice I only 


do when riding on familiar tracks, otherwise I 
use fold back motor cycle pillion riders foot 
rests, fixed near the front of the tender under¬ 
frame. 

The bogies are fully fabricated as per the 
prototype with full working leaf springs, vac¬ 
uum brakes — as are also for the train brakes. 
The engine has separate steam brakes. The ax- 
leboxes are fitted with double row sealed ball 
races. 

It wasn’t long before the tender was fin¬ 
ished, and painted as well. Marvellous! 




Mid section of the frame in way of the drivers showing springing and equalising arrangement. 


The trailing truck with springing and equalising beam. 




The layout of the brake rigging. 


Details of a driving wheel brake shoe. 


The embryo locomotive bolted into the specially made engine rotating stand. 


The frame 

As I was now retired and able to spend 
more hours a day in the workshop much could 
be achieved. Gathering up the mainframes 
which had been standing in a corner of the 
workshop for many years (previously being 
oxy-cut), complete marking out was necessary 
now from the SAR drawings. Most of these 
were 1 VT' to the foot, so transfer was rela¬ 
tively easy. This work has to be exactly right, 
like the foundations of a building. If this part 
of the construction is not correct, then every¬ 
thing is out. 

With the two frames bolted together, each 
being W thick, and six feet long, things were 
starting to look big and heavy. Having a large 
vertical mill the machining of the axlebox 
horn cheeks and other areas was relatively 
easy. 

The rotisserie 

After bolting the frame together with the 
stretchers, motion plate, drag and buffer 
beams, the overall weight began to worry me. 
How I could comfortably handle it? A chance 
reading through a MELSA, Maryborough, 
Qld., newsletter found that a writer had made 
an adjustable lifting and rotating engine as¬ 
sembling frame for a 5" gauge NSWR 36 
class 4-6-0, which was attached at each end of 
the frame through the drag and buffer beams. 
This was my way out of any heavy lifting, but 
first I had to make a trolley long enough to 
accommodate both the engine and the tender, 
for movement around the workshop and for 
the eventual loading into the back of my van. 
The assembling frames had to be beefed up 
quite considerably from the one described in 
the MELSA newsletter, as my engine would 
finish up a lot heavier than the 5" gauge 36 
class. The whole concept proved to be an out¬ 
standing success, not only did I build the 
whole engine on it (except for mounting the 
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Above: Shows the three rods for one side of the engine. Below them 
is one machined crosshead and one crosshead blank. 

Right: Showing part of the machining operation on a connecting rod. 


boiler) but could lift it up and down and rotate 
it 180 degrees, or for that matter any angle. 

Running gear 

Steady progress was made now, with the 
turning of the main drivers of 9" diameter, 
fitting double row sealed bearings on the axles 
and then into the axleboxes. Positioned in 
place on the frames, with the horn stays fi¬ 
nally bolted in place. 

The springing is fully compensated back to 
the trailing truck, but his has since been dis¬ 
connected on the advice of Ray Lee, who was 
quite right in saying that in our models we 
need more weight on the drivers, whereas in 
full size practice the weight has to be more 
evenly distributed. 

Braking 

Full steam braking on the engine only 
(vacuum brakes apply to the tender and train) 
was the next job tackled. The rigging is fully 
equalised and, boy, this is where the assembly 
frame first became an asset, as I was now able 
to rotate the whole engine upside down with 
ease to work on the dozens of rods, links and 
pins which make up this type of brakegear. 

16E becomes 16F 

It was now time to think about valve gear. 
The prototype 16E class had rotary cam pop¬ 
pet valves, which I felt if transferred to my 


model would create some headaches. Being a 
plumber by trade and a self taught model en¬ 
gineer in fitting and turning, considered such 
an arrangement a bit beyond my scope. An¬ 
other option was therefore persued. Settling 
for Walschaert’s gear the search started to find 
a suitable layout. My thoughts went back to 
the 1989 AALS Convention at the Lake Mac¬ 
quarie, Edgeworth track in NSW, at the time I 
remember studying in detail and measuring a 
IV4” gauge C38 Class, built by the late Les 
Wood, and found that the wheel diameters, 
cylinders and valve gear came close to what I 
was looking for. Dallas King, of the Lake 
Macquarie club, was good enough to loan me 
a GA drawing of a 38 — he had just finished 
building a model in 5" gauge. 

At this stage a little explanation is prob¬ 
ably the order of the day as to the reason that I 
classify my engine as a 16F, as I have had 
some weird feed-back comments that there 
was no such class. Well, they are quite right! 
On the South African Railway’s locomotive 
fleet back in 1935, about the time the 16E’s 
were put into service, a 4-8-2 type was intro¬ 
duced classified 15E, with rotary cam poppet 
valves, as were the 16E’s. Later in 1938-9 yet 
another 4-8-2 type came along, an improve¬ 
ment on the 15E’s. Classified 15F these loco¬ 
motives had Walschaert’s valve gear and 
became a numerous class of 255 in number, 


for main line working on the SAR. As no 
class of engine followed the 16E I decided 
that, in line with the 15E/15F classification, 
and with similar circumstance of the Wal- 
schaert’s valve gear, a new class of 16F was 
the logical solution. I hope that this will now 
put my critics at ease. 

The cylinders 

I had the cylinders cast in bronze to reduce 
corrosion problems associated with cast iron, 
while the piston valve liners are also of the 
same material. 

Trick porting 

I have been very impressed with the per¬ 
formance of the 38 class which Ray Lee had 
not long finished building, complete with the 
trick-porting valve arrangement. Ray was 
good enough to permit me to drive the engine 
on a run at his club at West Ryde, Sydney, 
while visiting there in mid 1988. 

Many will know that Ray is an absolute 
genius when it comes to making unusual parts 
in modelling, so 1 naturally turned to him for 
advice on how he did the trick porting on his 
engine, which he gladly explained and drew 
out for me. Following his recommendation 
has since proved spot-on, with my engine un¬ 
der load, it gives that sharp staccato exhaust 
beat so characteristic of the prototype. 
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Teflon rings 

Having had great success with PTFE (Tef¬ 
lon) in my other two engines, Caribou and 
the Norfolk & Western 2-6-6-4, for the piston 
valve rings, I naturally used the same on the 
16F, with outstanding results. 

Many readers may be a bit dubious about 
using Teflon for piston valve rings in lieu of 
the standard practice of using a metal ring, so 
now would be a good time to set everyones 
mind at rest about how they are made and 
fitted. 

Maurie Turner, also of the AMSRS in 
South Australia, with several other model en¬ 
gineers, including myself, have successfully 
been using Teflon piston valve rings for some 
years, with excellent results. As I mentioned 
earlier these rings have been found to be supe¬ 
rior to conventional rings, with no blow and 
with negligible wear. Virgin grade Teflon is 
used and provided that you use certain criteria 
which must be strictly adhered to in the manu¬ 
facture and fitting all will 
be well. 

The rings — 
each end of the valve 
bobbin — are quite sim¬ 
ple to make, with no split 
to worry about. As there 
is probably no other place 
on a steam locomotive re¬ 
quiring more care regard¬ 
ing fits and surface finish 
than the piston valve re¬ 
gion, good workmanship 
is essential for their suc¬ 
cessful operation. 

One of the main prob¬ 
lems in working with Tef¬ 
lon is the difficulty 
obtaining accurate 
urements due to the lack 


of rigidity of the material. Micrometer meas¬ 
urements tend to be unreliable for final sizes 
and therefore the required fits are best arrived 
at by “feel”, which may require some experi¬ 
mentation at first. 

Before starting to make the rings it is of 
paramount importance to make sure that the 
bore of the valve liner is parallel and lapped to 
a smooth polished finish, as any roughness 
will soon wear the Teflon and lead to leakage, 
or worse still, may even seize the motion. I 
found this out when I first tried them on Cari¬ 
bou, and have taken special care in the finish 
of the liner bores since. 

Another important point for success is to 
keep the ring wall on the thin side, to allow 
for the greater thermal expansion of virgin 
Teflon. To avoid binding in the liner at oper¬ 
ating temperatures experience has shown that 
the wall thickness should be no more than 
0.093", for a 1" dia. bore — scaled accord¬ 
ingly for other bore sizes. 


The double (or trick) 
ported piston valve 

Many latter day heavy duty superheated 
locomotives in the U.S. and some in Aus¬ 
tralia were fitted with trick port piston 
valves. 

Referring to the adjacent diagram, live 
steam is admitted to the cylinder past the 
steam edge of the steam port and through 
the trick port simultaneously, thus provid¬ 
ing a large volume of steam at maximum 
pressure throughout the entire period of 
steam admission. 


Referring to the diagram below for making 

the rings, I would strongly advise the follow¬ 
ing steps to be taken for the best results : 

• Turn up a mandrel about 0.003" larger in 
diameter than the ring landing on the bob¬ 
bins and stepped to the final length 
(width) of the ring. 

• Chuck a piece of Teflon rod and turn the 
outside diameter anywhere between 
0.005" and 0.010" over the diameter of 
the finished bore of the valve liner, then 
bore out the centre to a tight fit on the 
mandrel. 

• Next, face and part off each ring 0.005" to 
0.010" over the width of the ring gap on 
the bobbin. 

• Push a ring onto the mandrel and carefully 
reduce the diameter by taking fine cuts 
with a sharp tool until the ring is a very 
neat fit in the liner — a fit which needs to 
be pushed in with the thumbs with little 
resistance. Using the same tool setting, 
machine the other rings to give the same 
push fit. 

• Finally, replace each ring in turn on the 
mandrel up against the shoulder, face the 
width to a tight fit in the gap on the bob¬ 
bin. 

The rings are fitted to the piston valve 
bobbin, which is illustrated on the sketch, 
they have no side 
clearance. They do 
have about 0.003" 
clearance on the di¬ 
ameter of the bobbin, 
that they expand 
inwards when they 
obtain operating tem¬ 
perature, while at the 
maintain¬ 
ing a perfect seal 
against the bore of 
the liner. 

The rings are of 
course plain, with no 
grooves and should be lu¬ 
bricated with light oil on 
assembly in the liner. It is 
important for long, 
trouble free running with 
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Power Reverser 

Since I decided to put Walschaerts valve 
gear on the loco, and, knowing that most lo¬ 
cos of this size had some form of power assist 
on the reversing gear, I decided to do the 

The power reverser is patterned on the 
Franklin prototype and construction was cov¬ 
ered in detail in Modeltec magazine some 
years ago (see the Modeltec ad on page 7). It 
is a steam operated precision position assist 
reverser and the cut-off can be precisely set, 
as it mirrors the position of the quadrant re¬ 
versing lever in the loco cab. 

The reverser is located in the usual posi¬ 
tion on the drivers side footwalk mid way 
along the boiler flanks. 

[Copyright prevents us from reproducing 
details of the reverser. However, the article 
was titled “Power Reverser” by Johnny Black, 
published in the January 1985 issue of 
Modeltec, a US publication.... ed.] 

The Boiler 

Being a plumber my natural choice was of 
course copper, one of the best metals that man 
can work with. To fall in line with the rest of 
the engine I had to follow as close as possible 
the SAR boiler drawings for the 16E. The 
boilers were massive, fitted with a standard 
3A type, diameter 6'2Vi", pitched at 9’3" 
above the rail head to accommodate the large 
six foot diameter driving wheels (the largest 
driving wheels on 3’6" gauge in the World), 
these were the highest of any engine on the 
SAR. Other notable characteristics were, 19 
feet between the tubeplates, with 63 square 
feet of grate area, and hand fired. 

To follow the AMBSC Code Part 1, Cop¬ 
per, I had to redesign the boiler to suit my 
model, while retaining the firebox area dimen¬ 
sions. The barrel had to be reduced from the 
scaled down 9Vi" diameter (from the draw¬ 
ings) to 8" to comply with Part 1 of the code. 
This gave the back an unusual shape, but this 
was later rectified by the cladding and a false 


Top shows a piston valve assembly complete and ready for installation in the 16F. The lower is 
the centre spool piece of the other valve bobbin. 


The right hand side showing the reversing links, expansion link and the adjustable eccentric 
rod, used to set the finished centres on the permanent eccentric rod after the valve timing is set. 


these Teflon rings to make sure that the snif¬ 
ter, or drifting valve, is of ample size to avoid 
ashes being drawn down into the valve space 
when coasting with the regulator closed. 

This is how I made the Teflon piston rings 
for my three engines, which came from an 
article written by the then President of the 
AMSRS, Glen Culley, back in September 
1993 for our club magazine, Narrow Gauge. 

Lubrication 

While the general trend is mechanical lu¬ 
brication, my Caribou and the N&W 2-6-6-4 
articulated, have sight-feed hydrostatic lubri¬ 
cators. These have proved very successful 
over the years. Basil Palmer in South Africa 
produced a magnificent four-sight glass De¬ 
troit hydrostatic lubricator for his 16E as the 
originals had, but I settled for a simple twin 
sight feed type described in Model Engineer 
Vol 133, 1967 by Fred Cottam, and it works 
well. The beauty of this type is that the 
amount of oil can be controlled so that the 
driver and the engine do not get covered with 
excess oil as with some of the mechanical 


Below: Part of the boiler backhead with the 
two sight feed lubricators prominent. 
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The superheater elements for the 16F’s boiler. The authors experience in the plumbing trade is apparent when 
looking at the pipework around the superheater headers with it’s multitude of silver soldered joints. 

which have r 


Boiler feed 

The boiler feed is 
supplied by two large 
injectors, made locally, 
trouble in keeping a good 
water level when the engine is steaming hard. 
Steam for the injectors is via the turret 
through two Sellers type quick acting steam 
valves, designed by Basil Palmer and de¬ 
scribed in the Model Engineer May 1976. I 
found his original design to be too small ca¬ 
pacity, not letting enough steam through. So I 
made two more 25% larger, and have had no 
further trouble. 


The power reverser unit on the 16F. 


Speedometer 

readers of this article might be interested in 
the process of fitting of the 16F with a speed¬ 
ometer and distance meter. The type I use is 


The huge dimensions of 
the firebox are readily 
apparent in the adjacent 
view of the completed 
boiler sitting in the 
engine frame. 

Note the circumferential 
rings along the barrel 
which will later support 
the boiler cladding after 
the lead sheeting 
(ballast) and insulation 
wool has been fitted.. 

using char (our best fuel 
at a price here in South 
Australia). With some 
trepidation I am now us¬ 
ing, quite successfully, 
grates made from ordi¬ 
nary mild steel, 1" deep 
x 3 /i6" thick with Vs" 
spacings. These have 
lasted many months 
now with no apparent 
wear or distortion, and 
using only char, as any 
other fuel would block 
up the grate very 
quickly. 


backhead cover. My model boiler finished up 
with a parallel barrel 8" diameter Vs" thick 
tube; no combustion chamber; four x 114" di¬ 
ameter superheater flue tubes and 16 x %" 
diameter fire tubes. The outer firebox wrapper 
in 3 /i6" plate, as is the inner firebox, while the 
backhead is W copper plate as for the others. 
The superheater elements are made from W 
diameter 316 grade stainless steel with spear 
ends, TIG welded. Because of the space cre¬ 
ated from the reduced boiler diameter, and the 
outer cladding wrapper of over 10" diameter 
the opportunity was taken to add some extra 
weight to the engine for better traction. My 
opinion has always been that the copper boil¬ 
ers we make for our models are far too light in 
comparison to the same if made from steel, in 
terms of weight to strength ratio. With this in 
mind I proceeded to wrap the boiler barrel 
with sheet lead, building up the space under 


the cladding with a total of 
42 kg of lead! Lagging was 
finished off with Kao- 
wool. 

A must for a boiler of 
this size is an arch. This 
was made from 3 /i6" heat 
resistant stainless steel 
plate, resting on lugs 
brazed to the firebox sides 
and extending from 1" 
above the grate two thirds 
along the length of the fire¬ 
box, to about 3" from the 
crown at the firehole door 
end. Experimenting with 
several types of grate of 
varying spacings of any¬ 
thing up to mostly cast 
iron, have been found to 
warp beyond belief when 



Impressive from any angle, including this view looking forward 
along the smoke deflector. 

The author has named his 16F City of Cape Town. 
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Around the cab area of locomotive 860, showing the multitude of valves and fittings 
Prominent in the centre of the picture is the Sellers steam valve for the feedwater injector. 



actually a bicycle cyclo-computer of the 
Cateye® make (model CC ST 300), a good 
alternative is a Sigma® (Sports Model BC 
700). Both these types have seven functions: 
speed (km/hr); trip distance (km.); total dis¬ 
tance (km.); clock; trip time; maximum speed; 
average speed. The secret is to get one with 
the wheel diameter calibrated in mm (not cm), 
as you need to be able to calculate the circum¬ 
ference of a wheel down to below 3" dia. in 


some cases. I fitted a magnet and sensor to the 
front axle of the front bogie of the tender, 
which is away from the heat of the boiler. As 
the size of the dial face is about the size of a 
matchbox I placed it in a convenient location 
at the front of the tender, making it easier to 
read. A good average running speed on any 
public running day at our club at Railway 
Park, Prospect in Adelaide, South Australia, is 


between 8 and 10 km/hr, while the distance 
travelled would be about 12 km. 

Mainline operation 

Persistence saw the engine completed for 
trials — unpainted, the tender made and 
painted a number of years ago — by Decem¬ 
ber 1993. Following a few hiccups and adjust¬ 
ments it soon proved to be an exceptional 
locomotive, and big! Early in 1994, after be¬ 
ing satisfied that everything would work, I fi¬ 
nalised the painting of the engine itself, this 
being mainly the boiler, cab and smoke de¬ 
flectors, in the South African Railways Blue 
Train livery, as is of course the tender. I 
thought that it would be a nice change from 
black, the colour of my other two engines. 
The rest of the painting having been done dur¬ 
ing assembly, so as not to have to pull every¬ 
thing apart again. This was all completed in 
time to embark with it on a tour to the 1994 
AALS Easter Convention in NSW at Wollon¬ 
gong. 

In the first twelve months of running, the 
16F steamed 312.62 kilometres, which in¬ 
cluded 32.7 kilometres at the Illawarra Live 
Steam Convention, a visit to West Ryde 
SLSLS (11.6 km.) where they run heavy pas¬ 
senger trains to a tight schedule, the locomo¬ 
tive effortlessly worked their six cars sets for 
the afternoon. Last run was at Hornsby and 
District Model Eng. Soc. (2.75 km.) 

The hauling capacity for normal public 
running is quite easily maintained with an 
auxiliary water tank car holding 93 litres (21 
gallons) and five 6ft. passenger cars. The total 
weight with an average mixture of adults and 
children would be approximately two tons. 
More cars could be added without problem, 
but this is not possible due to limitations of 
club station and track. 

Conclusion 

Reflecting on the project, it has been one 
of great interest throughout. In hindsight I 
wouldn’t alter any of the steps taken, and the 
result has given immense satisfaction with the 
performance of the engine surpassing all my 
expectations. I did not think for one moment 
that it would be so efficient both in steaming 
qualities and hauling capacity. Probably the 
main reason for this for this is its sheer size, 
the South African loading gauge being very 
generous. 

Any other modeller contemplating a South 
African Railways prototype should bear in 
mind that a very large but extremely satisfy¬ 
ing locomotive will be the end result. 
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Class 16E 4-6-2 


of the South African Railways 


F rom the late 1920s through to the 1940s 
there was a world-wide tendency for rail¬ 
way administrators/politicians to build glam¬ 
orous locomotives for prestige passenger train 
services. 

Naturally, these prestige engines were de¬ 
signed to haul crack passenger trains on their 
respective systems. It was with the foregoing 
in mind that Mr A. G. Watson, Chief Me¬ 
chanical Engineer of the SAR from 1929 to 
1936, designed the 16E Class. They were 
built by Henschel & Sohn of Germany and 
delivered in 1935. They were intended pri¬ 
marily to improve the Cape Town - Johannes¬ 
burg service by higher speeds, hauling the fast 
passenger trains like the Union Limited and 
the Union Express, fore-runners of the now 
famous Blue Train. 

A point often overlooked (by wise in hind¬ 
sight critics), is that Mr Watson, by introduc¬ 
ing the 16E was merely keeping abreast of 


compiled by John Wakefield 

world trends in locomotive practice at that 
time. If railways overseas could run glamour¬ 
ous prestige trains hauled by suchlike locomo¬ 
tives, then why not the SAR. 

The 16Es ( Nos. 854-859, being only six in 
the class), were placed in traffic in 1935 and 
stabled at Kimberley Locomotive Depot. 
They were assigned express train workings on 
the section south, through De Aar to Beaufort 
West and north to Johannesburg. As origi¬ 
nally delivered the 16Es were a mixture of 
American, English and German design, with 
heavy bar frames, smooth boiler casing and 
one which was most imposing with a centre 
line 9ft 3 inches above rail level, the highest 
pitched boilers on the SAR made necessary by 
the six foor drivers. 

Because of this, and the loading gauge 
limitations which, at 13’ high and 10’ wide, 
was quite generous for 3’6" gauge, it was im¬ 
possible to fit a normal dome and its place 


was taken by an inspection manhole. The 
steam is collected through numerous small 
feeder pipes fixed into two collector pipes 
which are arranged as high as possible above 
the water surface. The collector pipes join to¬ 
gether to form a main steam pipe 7" in diame- 

multiple valve regulator situated in the 


With these Pacifies producing a tractive ef¬ 
fort of 35280 lbs it must have been a massive 
job for the fireman to hand fire. These engines 
with 63 square foot of grate (compared to 
NSWR C-38 with a 47 square foot grate), and 
the very high ash content of the South African 
coal, fired from a tender holding 14 tons of 
coal and 6000 gallons of water. This was to be 
the greatest failing of these engines, together 
with the high axle load of 23 tons, and they 
were displaced from most prestige workings 
after a few years in 1939. Their replacement 



A classic study of South Africa’s largest and last class of Pacific (4-6-2) locomotives, the 16E No. 858. Shown here in modified form with smoke 
deflectors and standard funnel. Note the poppet valve gear operating shaft from the main driver mounted gearbox to just below the steam chest. 

Photo. SATS ref. #81372 
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were the 23 class, a massive 4-8-2, which had 
the same grate area but also had a mechanical 
stoker, and could run at the same speeds al¬ 
lowed of the 16Es. 

A number of minor alteration were made 
over the years, the earliest being the change 
from the nicely flared chimneys to the stand¬ 
ard type, and the fitting of smoke deflectors, 
which drasically altered their appearance. 

The 16Es represented the maximum devel¬ 
opment of the pacific type locomotive on the 
SAR. With the 6’0" dia. coupled wheels, the 
largest on a 3’6" gauge railway anywhere in 
the world. No 854, soon after being placed in 
traffic, attained speeds on test in excess of 85 
miles per hour (136.8 km/hr) with the regula¬ 
tor only half open and a trailing load of 350 
tons. The test engineers and driver were satis¬ 
fied that she would have exceeded 100 miles 
per hour (160 km/hr) if track conditions had 
been safe enough for an attempt and if the 
fireman could have kept up the firing rate. Be 
that as it may, such high speeds were not prac¬ 
tical or safe in daily service. Thus it follows 
that the full capabilities of the 16E could not 
be exploited on the SAR rails with the maxi¬ 
mum speed on the main lines at 60 miles/hour 
(100 km/hr) So as can be seen, in a nutshell, 
whilst the 16E was in itself a magnificent ex¬ 
ample of a high speed express passenger loco¬ 
motive, its full potential was never realised. 

The 16Es remained in frontline service on 
the Cape Northern System (Beaufort West to 
Johannesburg) until 1939 when all steel air 
conditioned stock for the Union Limited ar¬ 
rived, later to be known as the Blue Train. 
This stock was too heavy for these engines to 
handle and their work was taken over by the 
more powerful 23 class locomotives. 

They were subsequently transferred to 
Bloemfontien, where they continued to work 
mainly passenger trains, and were quite often 


seen at the head of the Orange Express head¬ 
ing across to Kimberley, their old depot. To 
avoid misconceptions, these engines also did 
considerable light goods work. However, they 
were finally relegated to pick-up goods be¬ 
tween Bloemfontein and Noupoort, before be¬ 
ing withdrawn from service in 1972, 

Basically, the final demise of the 16Es was 
accelerated by the fact that eight coupled en¬ 
gines could easily achieve the allowable 
maximum of 60 miles/hour (100 km/hr) and 
more. Thus, in the circumstances, special lo¬ 
comotives for the haulage of passenger trains 
were not required. 

Two of the 16Es remain. After official re¬ 
tirement, No.858 was painstakingly restored 
at De Aar by the then locomotive depot fore¬ 
man, Alec Watson, to its original as built 
state. From 1976 it ran like that on special 
trains for some years until Alec’s death. It was 
then overhauled again, and the smoke deflec¬ 
tors and standard chimney refitted. 

No.857 stood from about 1973 until 1989 
on a plinth outside Bloemfontein Station. She 
was then removed and taken to the locomotive 
depot for repairs before returning to prestige 
train duties in late 1990. As far as is known 
only two engines of this class were officially 
named. No. 858 Allan G. Watson and No. 
857 Ann Smith. Although others have had 
names put on them by their regular drivers, a 
common practice in South Africa. 

Locomotive Data 

The locomotive data is shown adjacent. So 
that readers gan get an idea of the size and 
power of the locomotive, principal data of the 
NSWR C-38 class is also shown as a compari¬ 
son, purely because the 38s are well known to 
Australian and New Zealand enthusiasts. 

Note that the Tractive Effort of the 16E is 
at 75% boiler pressure while the C-38 is 


Specifications 


SAR 16E 

NSW C38 

Contract Price 

£7,933 

£19,844 (1) 


(1935) 

(1943) 

Cylinders 

(2) 24 x 28 

(2)21 V& x 26 

Driver Diameter 

6’0" 

5’9" 

Steam W.P. 

21 Opsi 

245psi 

Tractive Effort 

35,280 

36,270 


@ 75% W.P. 

@ 85% W.P. 

Total Heating 

2914 sq.ft. 

3367 sq.ft. 

Surface Area 



Grate Area 

63 sq.ft. 

47 sq.ft. 

Valve Gear 

R.C. Poppet 

Walschaerts 

Coal Capacity 

14 tons 

14 tons 

Water Capacity 

6,000 gals. 

8,100 gals. 

Working Weight 

167 tons 

201 tons (2) 

Length Overall 

71’8" 

76’4 5 /fc" 


^ This figure may have beeen varied. 
® Streamlined, 195 tons unstreamlined 


quoted at 85% WP. If the tractive efforts were 
compared at the same percentage of working 
pressure, then the 16E’s rating would be sub¬ 
stantially higher than that of the C-38! 

References: 

Steam Locomotives of the South African Rail¬ 
ways Vol2 1910 - 1955 by D.F.Holland 
South Africa - Last Stronghold of Steam, pub¬ 
lished by South African Transport Services. 
Twighlight of South African Steam by AE 
Durrant 

The Sunset of Steam by Dennis Moore. 

38 by John B. Thompson 
A Compendium of NSW Steam Locomotives 
compiled by Alex Grunbach, published by the 
ARHS, NSW Division „ 



The last passenger run of a class 16E before withdrawal from regular service in December 1972. 
Locomotive No.857 is in charge with eleven coaches in tow between Bloemfontein and Kimberley. 


Photo. A. Jorgensen 
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Maryborough Qld 

Members of MELS A and their out of town 
visitors have so much fun on the two times a 
year that they get together that they have de¬ 
cided to do it more often. As from last No¬ 
vember MELSA has three two-day weekends 
in conjunction with their normal track days. 
The idea is that the Saturday is to be a social 
day for members, families and visitors and the 
Sunday is the normal public running day. 
These weekends will tie in with the last Sun¬ 
day in March, July and November. The No¬ 
vember weekend was a great success. Another 
change regular visitors to Maryborough will 
notice is that the running direction alternates 
with each run and that the club have installed 
ground level throw-over point levers on the 
most frequently used points. 

Two members of MELSA have recently 
passed away, Warwick Dore of Roma and 
Lew Blackmore of Buderim. Many model en¬ 
gineers from throughout the world would be 
familiar with Lew’s work and his internal 
combustion aero engines. Several years ago 
he won the Duke of Edinburgh Cup at the 
Model Engineer Exhibition in England for a 
Bristol BR-2 rotary engine. The construction 
of this engine was subsequently serialised in 
the Model Engineer and a book of these arti¬ 
cles has been published. 

MELSA is a high profile club in the Mary¬ 
borough community, enjoying the same status 
as the local service clubs. After all operating 
expenses are met the club regularly makes 
substantial donations to charities and needy 
causes. The public running days held in con¬ 
junction with a local band have officially been 
listed as one of the two most popular tourist 
attractions. 

Model Engineers and Live Steamers 
Association, Maryborough Inc. 

Location: Queens Park, Maryborough 
Public running: Last Sunday of each month 

Tauranga NZ 

The best club night ever! That is how the 
majority of members describe a recent weld¬ 
ing demonstration. Two suppliers’ repre¬ 
sentatives started the day with a quiet run on 
the club track to get an idea of what the hobby 
is about. In the evening members were treated 
to a demonstration of gas welding and brazing 
aluminium, die cast alloys, stainless steels, 
cast iron, copper and brass in all combina¬ 
tions. 


Track work is progressing on two spurs 
between the high and ground level tracks with 
consideration being given to leading one spur 
onto the ground level track by way of spring 
points. Handrails are being installed over the 
tunnel. 

Tauranga Model Marine and Engi¬ 
neering Club 

Location: Memorial Park, Tauranga 
Public running: Unknown 

Edgeworth NSW 

The Lake Macquarie members are cer¬ 
tainly a busy lot. ’Mug’s Flat Siding’ has now 
been created on the 714" track. This siding is 
all that remains of the old mainline and was 
created when the 714" main line was relocated 
to a new alignment on a larger radius. Its pur¬ 
pose is to give drivers of locos room to stop if 
they miss setting the point for the inner loop. 

A siding has been laid at the departure end 
of No 2 platform on the 5", another storage 
track in the loco shed has been converted to 
dual gauge and a fence has been erected from 
the new footbridge beside the 314" up to the 
existing footbridge. On the 5" the points 
which control trains coming off the hill and 
rejoining the main line have been increased 
from 27 to 45 foot radius. Also on the 714" 
the main line has been moved to a larger ra¬ 
dius with two new diamond crossings and a 
connecting track laid to allow trains from the 
bush direct access to station tracks. Paint 
brushes have been working overtime every¬ 
where. 

At the last AGM the board of directors re¬ 
mained unchanged. They are President: Tom 
Bums, Secretary: Joe Huntley, Treasurer: Ian 
Bartle and Directors: Rod Scaife, Wayne Pat- 
field, Bob Percival and Boyd Osmond. 

Club member Dallas King’s Blowfly was 
voted the most popular at the blowfly rally in 
Mudgee. 

Lake Macquarie Live Steam Locomo¬ 
tive Co-op Society Ltd. 

Location: Off Velinda Street, Edgeworth 
Public running: Last Sunday of every 
month except December 

Invercargill NZ 

The Southland club, like many throughout 
Australia and New Zealand has experienced a 
spate of vandalism. In their case, 16 windows 
broken, two outside security lights ripped out 
and boards broken off the boundary fence. 

Although the weather was not very good, 
there was one notable feature of the recent 


Loco Trials. The lady drivers annihilated the 
men with only one man able to hold his head 
up! 

With the renaming of New Zealand Rail to 
Tranz Rail members are chasing new colours 
and logos for their models. They are also 
gearing up for the 10th annual Great Little 
Train Show in March. This popular event pro¬ 
vides an important part of the club’s income. 

Southland Society of Model Engi¬ 
neers Inc. 

Location: Surrey Park, Invercargill 
Public running: Unknown 

San Francisco USA 

The land use agreement with the East Bay 
Regional Park District made in 1974-76, ex¬ 
pires in 2001. A committee is exploring an 
extension with five years now being the 
length of agreements in accordance with 
EBRP policy. Also part of policy is the possi¬ 
bility of one or two five year extension op¬ 
tions. 

The club has recently imported a few tons 
of Welsh steam coal from England. 

Golden Gate Live Steamers Inc. 
Location: Loma Cantadas and Grizzly Peak 
Boulevard, Tilden Park, Berkley, California. 

Castledare WA 

Members reflect on an eventful 1995. They 
survived a disastrous fire which destroyed 
most of the wetlands area. Two weddings 
were held on site, and the year also saw 
Castledare flooded with the highest water 
level for many years. As in other clubs, van¬ 
dalism was also a problem. 

Casdedare Miniature Railway 
Location: rear of 100 Fern Road, Wilson 
Public running: 1st Sunday of month 11am- 
4pm 

West Ryde NSW 

The workers have been busy at Sydney 
Live Steamers. Signals nos. 8 and 10 have 
been connected to the ground frame which 
means seven out of the ten levers now per¬ 
form useful functions. (This club’s signalling 
was featured in AME issue 63). Work has 


Club Roundup contributions 

AME is pleased to receive club news¬ 
letters for consideration in this section. 
Newsletters are often a good source of 
articles, which we appreciate all the more, 
but most of all they help us keep in touch. 

It is often difficult to decide what to 
publish and what to leave out. and the 
task of selecting material for a wider 
audience takes a lot of time. Also, there is 
always the risk that AME will publish 
something that the club considers sensi¬ 
tive. Please help by sending a “press re¬ 
lease” page with your newsletter, or 
highlight the items you think we could 
use. We’ll give first preference to clubs 
that help us out this way. 

bmc 
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started on handrails and access to the signal 
box in an effort to improve safety and appear- 

Members have been urged to minimise 
chances of insurance claims for “cinders in 
the eye” which another club was hit with re¬ 
cently. The word is if you burn briquettes or 
char, do not burn the fines, do not work the 
locomotive too hard, do not rake the fire on 
the run, and if you notice sparks reduce the 
load. 

Sydney Live Steam Locomotive Soci¬ 
ety 

Location: Anthony Road, West Ryde 
Public running: 3rd Saturday of each month 

Gisborne Vic 

The Tractor Pull scheduled for 12 Novem¬ 
ber was cancelled as 3" of rain in 36 hours 
was too much for the ground. The Tractor Pull 
is now going to be held in conjunction with 
the next Steam Rally on 19 May, 1996. It is 
also proposed to hold an A. H. McDonald 
Rally in late 1996, open to A. H. McDonald 
machinery such as stationary engines, rollers 
and tractors. The Society is also looking at 
constructing their own 2ft gauge bogies for 
about a quarter of the price of buying them. 

Gisborne District Steam and Engine 
Society Inc. 

Location: Webb Crescent, New Gisborne 
Public running: 1st Sunday of each month. 

Moorabbin Vic 

There was a good turnout of members on 
18 November, the Marcus Traylen Trophy 
was won by David Smith with his QR A-10 
locomotive. Members are gearing up for the 
1996 Model Railway Exhibition at Camber¬ 
well in which they are regular participants. 

The following quote comes from club 
Safety Officer, Ron O’Shannessy. “Of course 
there have been winter gales and storms and 
fog and the like, but in all my experience I 
have never been in any accident worth speak¬ 
ing about. I have seen but one vessel in dis¬ 
tress in all my years at sea. I never saw a 
wreck and never have been wrecked, nor was 
I ever in a predicament that threatened to end 
in disaster of any sort.” The speaker was Cap¬ 
tain E .J. Smith in 1907. When the Titanic 
sank in 1912 with the loss of 1500 lives one 

of them was its Captain.E. J. Smith! Get 

the point! 

Steam Locomotive Society of Victoria 
Inc. 

Location: 128 Rowans Road, Moorabbin 
Public running: 1 st Sunday of each month 

Tullamarine Vic 

The club is celebrating its 21st birthday 
with a steam up on 3 March. All visitors are 
welcome. 

The Tullamarine members should not find 
meeting nights boring. The activities lined up 
for club nights for the rest of the year include 
Two stroke motor cycle engines (March). 
Woodworking Machinery (April), Loctite® 
Anaerobic Adhesives (May), AGM and mod¬ 
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els on the table (June), Foundry practice and 
demo (July), Auction Night (August), Modem 
Adhesives for Model Making and Engineer¬ 
ing (Sept), Tools and model parts Auction 
(Oct), Articulated Railway Vehicles and Bo¬ 
gie Design (Nov), Exhibition and Trophies 
(Dec). Must be some ideas there for others to 
think about! 

Tullamarine Live Steam Society 
Location: Springbank Street, Tullamarine 
Public running: 1 st Sunday of each month. 

Bribie Island Qld 

This is another club of doers. In the past 
year they have completed track extensions, 
the turntable roads are lengthened and sup¬ 
plied with 240/12 volt power, compressed air 
and water, and several passenger wagons have 
been built. The QR passenger brake van has 
been done up into a canteen/library with 
sleeping area. 

The October two day run was popular, 
with several Toowoomba members bringing 
locos. Everyone enjoyed a night run after the 
BBQ on the Saturday. 

Model Engineers and Live Steamers 
Association Inc, Bribie Island 
Location: Toorbul Street, Bongaree, Bribie 
Island 

Public running: 3rd Sunday of each month. 

Western Port Vic 

At the BHP Western Port Railway Soci¬ 
ety’s AGM held last November, the following 
office bearers were elected. President: Gerald 
Spoor. Secretary: Jim Dodd. Treasurer: Ian 
Wilson. 

One of the first duties the new president 
performed was the presentation of Foundation 
Membership to Ian Wilson, and Honorary 
Membership to Arthur Jenkinson and Kel 
Heath. 

BHP Western Port Railway Society 
Location: Denham Rd. Hastings. 

Public running: None 


Coming Events continued... 

1, 2 June 

Hobby & Handcraft Expo, Orange 
NSW 

Orange Function Centre, 9am to 4pm. 
All types of craft and modelling on dis¬ 
play, plus trade stands. Orange Soc. of 
Model Engineers track run from 5pm on 
Saturday. Admission to Expo Adults $3, 
Children and pensioners $1.50. Family 
pass (2 Adults 3 Ch.) $9. Proceeds to 
restoration loco 5112 and train of FS 
cars. Bill Marshall (063) 623185. 

5, 6 October 

3rd Model Engineering Exhibition 

Monash University, Melbourne 
Exhibitors Wanted Contact: 

Robert Jones (03) 9801 6048. 

19,20 October 

8th Miniature Traction Engine Rally 

Inverell Poineer Village, Inverell, NSW. 
Contact: Gordon Blake (067) 22 4277. 
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Coming Events 

2 March 

BHPWPMRS All-comers Day 

Come and join the BHP Western port 
Model Railway Society at Denham 
Road, Hastings (Melway 155A) for a 
great day. Contact Gerry Spoor, Private 
Bag 1 Hastings, Victoria, 3915, for de¬ 
tails. 

2, 3 March 

10th Great Little Train Show 

Invercargill, NZ. Further details from 
Secretary, PO Box 216, Invercargill, NZ. 

3 March 

21st Birthday Steam up Party, Tulla¬ 
marine, Vic 

Running from 1pm to 7pm. Visiting en¬ 
gines welcome! 

9,10 March 

Tauranga Open Weekend, NZ 

Memorial Park, Tauranga. 2W, 3V2" 
and 5" raised tracks and 5" and IVa" 
ground level tracks. Barbecue tea, night 
running to 10pm (tail lights required) 

30, 31 March 
MELSA Steam Weekend 
Queens Park, Maryborough Qld. 9am to 
whenever both days, BBQ Sat evening 
public running Sunday. (Enquiries 
David Proctor (071)213832). 

4 to 7 April 

National AALS Convention, Penfield, 
SA 

Contact: Convention Secretary, Penfield 
Model Engineers Soc. PO Box 792 
Salisbury, SA. 5108. A reminder that 
registration forms for meals should be 
placed by 7 March 
17 to 21 April 
Maitland Steam Fest 

All Welcome!! Especially exhibitors of 
steam models of all types. This award 
winning festival features many facets of 
life around the steam era. If you can’t 
exhibit then come and look around. 
Contact Bob Neal (049) 32 8507 or 
Terry O’Neill (049) 263808 for infor¬ 
mation about exhibiting or what’s on. 

16 to 19 May 

Hare & Forbes, Parramatta, NSW, 
3rd annual sale and model engineer¬ 
ing display 

See metal and wood turning demonstra¬ 
tions by experienced operators. Rotary 
club barbeque. HDMES members’ dis¬ 
play of projects. 

18,19 May 

Gisborne Vintage Engine Rally and 
Tractor Pull 

Steam Park, Webb Cres, New Gisborne, 
Vic. Society Secretary, Barry Thomas 
(054) 28 7047 

continued left... 
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Inverell Turns It On For Traction Engines 

by Hugh Carseldine 

“Photos 6y “Brian Carter unless otherwise noted 



-KOLOOj 


T he advertisement said “The 7th Miniature 
Traction Engine Rally will be held at In- 
verell”. Inver-where? Let’s look at the atlas. 
Gee! About 400km south of Brisbane, 600km 
north of Sydney and 250km from the coast. 
Who would travel that far? Well, to jump 
ahead a bit, everybody who went will almost 
certainly come back this year! 

I first thought of going there during the 
annual Steam Heritage Day in June 1995. The 
organisers, Gordon Blake and Bob White, 
paid us a visit at the Petrie Steam shed just 
north of Brisbane. 


What they told us whetted the appetite, but 
I was still not totally convinced. 

At Gordon’s place on Friday night, with 40 
other guests, I realised that I hadn’t taken ac¬ 
count of the Inverell Hospitality Factor. We 
had a marvellous barbecue, to which Gordon 
added a master touch. 

“Come outside for the fireworks”, he an¬ 
nounced. Oh yes — are they going to give us 
a sparkler each? Next, a gigantic pyrotechnic 
firestorm exploded over the city — and con¬ 
tinued for twenty minutes! Little did we real¬ 
ise it was the opener for the district’s Sapphire 
Festival! 


The big day 

Saturday morning: off to the action at the 
Pioneer Village. If someone was asked to de¬ 
sign a venue for a miniature traction engine 
rally they couldn’t do better than this one: the 
surroundings were superb. 

And so was the organising. Free fuel was 
available for machines and humans. The Oak- 
wood Memorial Hall displayed partly-built 
engines, Ernest and Joan Winter [well-known 
AME advertisers... ed] had set up a good 
trade stand. The Inverell Model Railway Club 
set up a magnificent HO gauge electric layout. 
There was even a display of interest to steam 
drivers who have not yet learnt how to steer 
— an almost completed 5” gauge NSW 38 
class loco. 

Outside the scene was filled with nostalgia. 
The Pioneer village, with its unique buildings, 
all native to the district, was a perfect back¬ 
drop to the miniature traction engines slowly 
travelling down the well prepared gravel road. 

The village 

The buildings comprise the Nullamanna 
church, the Goonoowigall school, the village 
store. The Grove homestead (with its stringy- 
bark roof, it’s the oldest building on site, built 
in 1841), Paddy’s Pub (originally on the road 
between Inverell and Bundarra), Shadwell 
Hills Kitchen, The Times printing office, Ab- 
erfoyle Telephone Exchange, Keera Black¬ 
smith shop, Pindaroi Farriers shop and 
shearing shed. The Goumama Homestead, a 
miner’s hut, the Oak wood Memorial Hall and 
Inverell Railway Station (under restoration as 
the new home of the Inverell Model Railway 
Club). 



Mike New leading the parade on Saturday with his Fowler road locomotive. 
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Traction Engineers and their Steeds 

State 

Name 

Scale 

Engine 

Qld 

R. Campbell 

3" 

Allchin TE (static display) 


Hugh Carseldine 

3" 

Cliff & Bunting TE 


Mark Mills 

3” 

Case portable 


Ray Schilling 

3" 

Cliff & Bunting TE 


Chris Wilson 

4" 

Sentinel undertype steam wagon 

NSW 

Gordon Blake 

3" 

Cliff & Bunting TE 


Alan Chapman 

3" 

Foden overtype steam wagon 


Ken Connon 

3" 

Burrell TE 



3" 

Atkinson wagon 


Bill Heard 

3" 

Cliff & Bunting TE (Stephenson’s valve gear) 


Robert Henderson 

3" 

Cliff & Bunting TE 


Col Jones 

3" 

Allchin TE Royal Chester 


Andrew McLeod 

3” 

Cliff & Bunting TE 


Bob McLeod 

4" 

Freelance TE 


Mike New 

3“ 

Fowler Road Locomotive Princess 


John Oliver 


Allchin TE (under construction) 


Peter Smith 

4Vfe" 

Allchin TE (cover story of AME issue 62) 


Victor Scicluna 

3 1 ' 

Cliff & Bunting TE 


Colin Weir 

1VJ>“ 

Allchin TE (static display) 


Bob White 

3" 

Cliff & Bunting TE 


Ernest Winter 

IVfe" 

Allchin TE (static display) 

SA 

John Levers 

3” 

Buffalo Pitts TE 


Although there were several modellers from Victoria present, none had brought an engine with 
them. Our apologies if someone has been inadvertently left off the list...ed. 



Chris Wilson and his Seminal wagon. 


The buildings weren’t merely shells — 
they contained all the items appropriate to the 
era and type of building. You could sit in a 
school desk with slate or post office pen and 
image how the children of the late nineteenth 
century attended school. You could see the 
early printing machines. The dentist equip¬ 
ment was like something out of a horror 
movie! There was a very well presented me¬ 
morial presentation of military artifacts. 

Around two sides of the village, a cover 
had been erected to protect the exhibits await¬ 
ing restoration. Needless to say, there are 
plenty of projects to keep the pioneer village 
team busy for many years. 

A centre-piece of the village is a man¬ 
made lake. The steel girder bridge spanning it 
was thought to have come from England at 
the turn of the century. The bridge spent its 
“working life” spanning the Slaughter House 
Creek at Biniguy. To conform with the era. 


the bridge is painted grey — so as not to 
frighten horses! It provides an interesting path 
for the model engines as they traverse the tim¬ 
ber deck. The lake would be suitable for 
model ships! 


The engines 

Many model traction engines with owners 
and families attended the rally. During the af¬ 
ternoon, most of them lined up on a level dis¬ 
play area for a group photo: it needed a very 
wide angle lens to fit them all in! 



John Levers with his recently completed Buffalo Pitts engine. 


Bob McLeod towing the village's road grader 
with his freelance engine 
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One of the event organisers, Bob White, driving his Cliff & Bunting. 



Victor Scicluna at the throttle of his Cliff & Bunting. 


The award for the furthest travelled would 
go to John Levers of Adelaide. John brought 
along his recently completed Buffalo Pitts en¬ 
gine. John Dew from Live Steam Supplies of 
Victoria was there with his family ( see their 
Cliff & Bunting display ad in this issue... 
ed). John’s daughter Kellie is building a 4" 
scale Aveling & Porter steam roller, which we 
hope to see when it’s finished. 

The rest of the traction engine owners 
came from Queensland and New South 
Wales. There were many prospective owners, 
just dreaming about having a model engine. 
They enjoyed themselves just as much as the 
traction engineers. 

More than one hundred people sat down to 
Saturday night’s barbecue, ably cooked by 
Andrew Fuller and helpers. During the dinner 
there was an informal welcome by the Mayor 
of the city of Inverell. 

Welcome 

His Worship the Mayor, Bill Vincent, de¬ 
clared that it was a great privilege for Inverell 
to host the 7th National Rally! When he had 
heard that the previous six rallies had been in 
Melbourne he wondered why they were com¬ 
ing to Inverell. But when he saw the engines 
running through the pioneer village earlier in 
the day, he couldn’t imagine a more suitable 
venue. He also said that the rally was a fitting 
start to the district’s annual Sapphire Festival. 
Gordon Blake thanked everyone for partici¬ 
pating in the event and for making it such a 
resounding success. 

Snippets of overheard dinner conversations 
proved interesting. 

• “We left Adelaide the day before yester¬ 
day to bring our engine here”. 

• “So that’s how you fit Stephenson’s valve 
gear to a Cliff and Bunting”. 




Alan Chapman with his almost complete 
Foden Compound Steam Wagon. 


Peter Smith with his 4W scale Allchin. 
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A traction engine rumbling across the picturesque lake and iron girder bridge. 
Perhaps a few model steam boats could ply the waters at the next rally? 


throughout New South Wales and 

Queensland”. 

After-dinner entertainment 

After the tasty barbecue we were all in¬ 
vited to try out the bar at Paddy’s Pub. The 
pub has not always enjoyed the tranquillity it 
enjoys today. Remote and silent as the sur¬ 
rounding bush was in the 1870s the road in 
front was always busy. The patient bullock 
teams plodding along, horse teams carting 
timber and wool, the drovers, miners coming 
and going to the diggings and Cobb & Co 
coaches with their cheery drivers. These were 
all part of the scene at Paddy’s Pub in its hey¬ 
day. 

Not everyone took up the offer, but those 
who did relived the times when many nine¬ 
teenth century folk sat and stood around the 
bar. The mood was electric as the publican, 
Pioneer Village President Les Parsons, and his 
offsider Andrew Fuller, led the party with old- 
time songs and humorous stories until closing 
time. It was one of the highlights of the week¬ 
end! 

More of a good thing! 

What do you do when you’ve had a fine 
day of traction engine driving? Have another 
one! Most people spent time swapping yarns 


From an astute lady: “an organising com¬ 
mittee of two men? Marvelous. They 
would have to get along with each other 
and make decisions”. 

“That little Case portable has been gener¬ 
ating 60 watts of power continuously now 
for two hours”. 


“Yes, it took us 
ten hours to drive 
down from 
Bundaberg”. 
“That Allchin of 
Jonesey’s has in¬ 
spired about ten 
other engines 



Mark Mills’ Case portable engine generating 60 watts of power to 
keep the globes alight over most of the weekend. 

It looked particularly good in the darkness of Saturday evening. 



One of the highlights of the rally, Les (Pavarotti) Parsons, and his 
offsider Andrew (Carreras) Fuller, lead the singing and story telling 
in the historic Paddy’s Pub 
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A closer look at Mark Mill’s Case Portable engine. 


Gordon Blake in front of the engines preparing to give the “off" for the grand parade. 


and having a closer look at the Pioneer Vil¬ 
lage buildings as well as enjoying the engines 
and being “guest” drivers. There was a grand 
parade planned for later in the day. 

A fine way to remember Peter 

Peter Bucknell was responsible for re¬ 
searching and publishing a construction se¬ 
ries, partly in AME, of Australia’s only 
traction engine manufacturing company — 
Cliff & Bunting. No less than eight 3" scale 
models of the Cliff & Bunting traction engine 
were present at Inverell. I think only five pro¬ 
totype engines were built! The model plans 
and castings are still available from Live 
Steam Supplies of Victoria. To our great 
saddness, Peter died about six weeks before 
this rally was held. As a tribute to him, our 
editor, Brian Carter, arranged a photograph of 
the Cliff & Bunting engineers and engines in 
a line-up. Unfortunately one engine and 
owner had to leave early and missed out. It 
was a grand sight to see the remaining seven 
lined up for the photos. Many other people 
recorded the line-up, there were plenty of 
shutters snapping and video cameras rolling. 

Finally, the entire entourage gathered for 
the grand parade. All the engines lined up as 
though they were at the starting gate and 
champing at the bit. Then after much whistle 
blowing and safety valve popping — and the 
obligatory photo snapping and video taping 
— the engines moved off one-by-one as ele¬ 
phants in a parade. What a sight! 

Thanks Gordon and Bob and your un¬ 
named band of men and women helpers. We 
certainly know where Inverell is now! And 
we’ll be back! 


The 8th Traction Engine 
Rally will be held at 
Inverell again on 19 and 20 
October 1996. 



A steam whistle salute to Peter Bucknell. Seven of the Cliff & Bunting engines remaining on Sunday afternoon. 

The engine owners from left to right: Victor Scicluna, Bill Heard, Gordon Blake, Andrew McLeod, Robert Henderson, Ray Schilling, Bob White. 
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Ken Cannon's Atkinson wagon. 




A good reason to go to a rally in person — you get to have a good 
look under the hood! In this case it is under the tray of Chris Wilson's 
Sentinal wagon. The pattern in the top left corner is the cylinder block 
from his latest project — a 6" scale Savage centre engine. I hope it 
will be ready in lime for the next visit to Inverell. 


Not to be outdone by the Case, Col Jones’ 3" scale Alehin hooks up to 
the dynamo to provide some illuminating discussion! 




Left: Rebecca Carter showing that not all of the engines were small! 
This Robey compound resides in the village as a static display. 

Above: Gordon Blake took this photo as an invitation for you to fill in 
the missing persons. Join us again in 1996 and let's see you and/or 
your engine on this road around the village on 19 & 20 October!&^ 
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A 4" scale Stamper Battery 

by Robert Jones 

T he incentive for building this model originated from John Snow¬ 
den's article (AME, issue 37, page 34). The prototype John refers 
to is at the MSTEC, Scoresby. This unit is quite small, approximately 
five feet tall, and of simple design, making it easy to model. Living 
within five minutes from the prototype made it a simple task to meas¬ 
ure the stamper and take tracings of the cams. 

The model is built to 4" scale, allowing me to utilise various compo¬ 
nents from my scrap box like redundant lathe change wheels and a 
cast-iron trolley wheel as a flywheel. The stamper base is fabricated 
from W MS plate and flat bar, 31 pieces in total, arc welded together. 

After I cleaned the slag from the welds, I filled the fillet radii by 
applying Ferropre® a plumbing two-pack epoxy putty to simulate the 
“as cast” appearance. The three lifting cams are also fabricated using 
plate and ] A" square bar. Cams are attached to the shaft by gib keys 
as per the prototype. The stamper shafts are Vi' BMS, heads 2" dia. x 
1 Vz" high, and the lifters are 1 VS"dia. secured to the shafts by taper 
pins. Both drive shafts run in plain bearings bolted to the vertical rails. 

Timber guide beams are 1 Vi'x. V\" hardwood clamped together by V 4 " 
coach bolts. 

The model had its first run at the MSTEC labour day weekend rally, 
being driven by a small horizontal mill engine steamed from a full-size 
portable. Quartz gravel was on hand to prove to the tentative onlookers 
that it actually did work. Lashed up to the late Peter Bucknell’s 3" Cliff 
and Bunting it showed that even though the scale was different, it was 
an interesting “accessory” to use with a traction or portable engine. 






The late Peter Bucknell’s 3” Cliff and Bunting working the Stamper. 
The front panel was left off to show the skeptics that it really worked! 



A traction engineers’ view of the stamper at work.. 
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you to get back in the workshop and start 
building. 

Another component to model boating is 
starting to grow and that is purpose built trail¬ 
ers for transporting models and sundry equip¬ 
ment to the regattas. Two trailers from 
Melbourne made the trip to Canberra display¬ 
ing not only a large array of models but also 
some clever ideas for on-site creature com¬ 
forts, such as fold-up chairs, tables, on-site 
shade havens and coffee making facilities. I 
can see plans for one of these being drawn up 
in the near future 

As in previous years the ACT Model Boat 
Club had organised another great event. Presi¬ 
dent Peter Cole and his members I’m sure will 
continue to promote this event in 1996, so 
pencil it in on the calendar for next November 
and join modellers from around Australia. 

Stolen models find their way 
home 

Sydney modeller Ron Adams has had 
some success. With the mystery that they 
were stolen, so were the circumstances with 
which they were returned. Anonymous phone 
calls started eight months after the theft, 
throwing suggestions that the models were in 
New Zealand and could be returned if some 
funding was forthcoming. 

Then a late-night call informing us that to 
show good faith, one of the models was now 
ready for pick-up in an empty car park. Upon 
investigation: standing in the centre of a local 
car park stood the Kanangra complete and 



Models and members assemble at Eddison Park, ACT. 
Note the purpose-built trailers in the background. 


ACT Regatta 

Eddison Park was again the venue for the 
ACT Model Boat Club’s Annual Regatta. Al¬ 
though overcast for most of the weekend, the 
rain stayed away which made the many visit¬ 
ing modellers happy to enjoy a weekend of 
cruising the pond and discussing the various 
60 models on show. 

Two of the outstanding models on display 
were Alan Fern’s RN tender and John Af¬ 
fleck’s model of HMAS Hobart. 

Alan from HDMES displayed and ran his 
model powered by a single cylinder four- 
stroke petrol engine, radio controlled includ¬ 
ing an electric starter. This model moves very 
realistically through the water and the exhaust 
note adds to the atmosphere of true scale real¬ 
ism. Workmanship on all facets of this model 
shows a dedication to the hobby and his en¬ 
thusiasm for setting a very high standard 
which we are seeing in more models in 1995. 

John's high skills in detailed work is re¬ 
flected in his model of HMAS Hobart, again 
workmanship and quality paint finishes give 
this scale model the edge. John prefers to 
work in brass and has developed some unique 
jigs and methods for cutting and assembling 
small components to represent the original 
items. 


Both Alan and John’s models are truly in¬ 
spiring and after viewing can only encourage 


No further contact for a week or so until 
late one Sunday afternoon a phone call look¬ 
ing for the sting (money) for the return of the 
three models still at large. Calling the bluff, 
silence, and with a click of the handset the 
caller hung up, no further contact. 


Alan Fern’s RN Tender. This model is powered by a home-made four-stroke IC engine. 
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John Affleck’s model ofHMAS Hobart on display at Canberra '95. 


Then a visit from a friend from some years 
ago announcing the rough whereabouts of the 
models and the possibility of their return. 
Again surrounded in mystery and stories of 


very unusual fabrication, and as with the 
smallest of information things started to move 
quickly and the same afternoon the South 
Steyene and Lady Winifred were delivered 



A closer view ofHMAS Hobart’s bridge, John’s attention to detail is outstanding! 


back, slightly damaged and very dirty, but ba¬ 
sically intact. As with the great classics the 
motor cruiser Mirus is still missing and the 
police are continuing their enquiries. * 


Are You An Active Member? 

Are you an Active Member? 

The kind that would be missed, 

Or are you just content 
That your name is on the list? 

Do you attend Club functions? 

And mingle with the crowd, 

Or would you rather stay at home 
And complain both long and loud? 

Do you give a little time 
And help make things click, 

Or leave the work to just a few 
And whinge about the clique? 

There’s quite a programme scheduled 
Which means success if done, 

And it can be accomplished 
With the help of everyone. 

So think it over members — 

Are you right or wrong? 

Are you an Active Member? 

Or do you just belong. 
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Task Force 72 Sails Into History 

By Russ French and Allan Pew 


Photos 6y 'David Mist 




S hips Diary Entry - 0900 hours Saturday 
25th November, 1995 at anchor, weather - 
fine/clear 18 degrees, sea state 1, swell — nil. 

The ships of Task Force 72 had started to 
gather at the “Midway” anchorage at 
Wentworth Falls Lake. The morning had seen 
a flurry of activity, erecting the large marquee, 
putting up fencing and placing the numerous 
buoys ready for the arrival of the task force 
ships. 

It had been an early start for Russ French 
and Allan Pew, the commanders of Task 
Force 72. Russ had been up at 0545 to con¬ 
duct a radio interview with Gary O’Callaghan 
of Sydney AM Radio 2UE. A quick breakfast 
and off to the office (Wentworth Falls lake). 
Defence Force recruiting personnel were there 
bright and early to set up their displays for the 
public and many volunteers arrived to help 
with the massive setting up process. Many of 
the almost sixty models began to arrive, they 
started taking their assigned anchorages ready 
for the day’s activities. 

The anchorage began to be transformed 
into an impressive sight as ships from pre 
World War 1 through to the new ANZAC 
class guided missile frigates and varying in 
size from the mighty battlecruiser HMS Hood 
down to six of the tiny Flower class Corvettes 
sat blissfully quiet swinging at their moorings. 

This was the first opportunity of many 
members of Task Force 72 to get together and 


at its Wentworth Falls anchorage. 

discuss their hobby, building techniques, 
problem areas, future constructions, members 
had come from as far away as Melbourne and 
Brisbane and gone to a great deal of trouble to 
transport their fragile models over such great 
distances without suffering any damage. The 
weekend regatta was to be the maiden voyage 


for many of the models, 
so the quiet morning 
(weather-wise) was a 
perfect opportunity to 
carry out a few sea trials 
and tests of the new 
models. 

Much preparation 
was in hand for His Ex¬ 
cellency Rear Admiral 
Peter Sinclair A.C. The 
Governor of New South 
Wales’ visit. He and 
Mrs Sinclair arrived 
right on time at 1230. 
Met by the Command¬ 
ing Officer and Naval 
Reserve Cadets of T.S. 
Nepean. The Couple 
was then welcomed by 
Russ, Allan, the many 
members of Task Force 
72 and officials from the 
Penrith Sub-Branch of 
the Naval Association 
as hundreds of specta¬ 
tors looked on. 

The Governor and 
Mrs Sinclair spent con¬ 
siderable time looking 
over the models before His Excellency was 
given temporary command of HMAS Vam¬ 
pire built by Wolfgang Nebart of Newcastle 
and then Lindsay Muxiows’ HMAS Swan to 
which he was heard to comment on their sur¬ 
prisingly responsive handling. 


Russ French greets Governor Peter Sinclair. 
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After a sumptuous barbecue lunch pre¬ 
pared by Dennis Walker, our expert chef and 
member of Task Force 72, the Governor and 
Mrs Sinclair were farewelled by all, including 
a Guard of Honour by the Naval Reserve Ca¬ 
dets. The only event to mar the visit was two 
unexpected tornadoes which ripped through 
the anchorage sinking or damaging several of 
the ships at their moorings, many others broke 
loose, but fortunately only minimal damage 
was done to any of the vessels and most of 
them were able to carry on their assigned 
tasks. 

Saturday evening, as darkness approached, 
navigation lights were checked ready for the 
night-time exercises, about twelve vessels 
took part in the night run, manoeuvering be¬ 
tween the green and red blinking navigation 
buoys with the flashing light of Ian Scott’s 
magnificent lighthouse giving the scene more 
than just a touch of realism. 

Russ, Allan and several others camped out 
that evening courtesy of the Defence Force 
Recruiting Tent, as security for the area. Allan 
secured the mighty Hood and she remained 
swinging at her mooring overnight. On wak¬ 
ing at daybreak to find the lake shrouded in 
heavy fog, the temptation was too great for 
Allan and he had to take the Hood to sea in 
these conditions, unfortunately he didn’t wake 
the rest of the security guard to share in the 
spectacle, so had the lake all to himself, a 
curious passing taxi driver being the only 
spectator. By 1000 the fleet had returned to 
the anchorage and not long after so had the 
fog which created a hive of activity among 
commanders, jostling each other in order to 
get their ships to sea and enjoy the spectacle 
of driving in and out of the fog with sirens 
wailing. 

As on the previous day, our Guest of Hon¬ 
our this day Rear Admiral David Campbell 


On of the casualties, going down stern first! 


AM RAN the Naval Support Commander and 
his wife Kaye were greeted by the Guard of 
Honour from the Naval Reserve Cadets pre¬ 
senting arms in salute. The Admiral was to 
take the salute from the fleet sail-past later in 
the afternoon, but before that it wasn’t hard to 
persuade him to take command of a ship him¬ 
self and he was offered the brand new AN¬ 
ZAC class frigate HMAS Anzac, built by 
Graham Pack of Sydney, unfortunately Anzac 
had electronic problems and broke down 
while the Admiral was in command so he 
transferred his flag to Russ’ Adelaide class 
frigate HMAS Adelaide, in the meantime 
Lieutenant Commander Grant Dale, RAN as 
the Maritime Commander’s representative 
had command of Russ’ Anzac class frigate 
HMAS Arunta, Russ kept a close eye on both 


officers but no harm came to either vessel. 
Both officers remarked on how much fun 
could be had operating models such as these, 
two more possible recruits for Task Force 72. 
Following another superb barbecue lunch, the 
ships prepared for the “Fleet Review”. Rear 
Admiral Campbell took his position on the 
jetty along with his wife Kaye, Lieutenant 
Commander Dale and other guests, as the 
ships started forming a line astern behind the 
largest in the fleet, Allan’s HMS Hood. She 
was followed closely astern by HMS Man¬ 
chester and HMAS Vampire. Other well 
know ships in the line were HMAS Voyager, 
HMAS Adelaide, HMAS Brisbane, HMAS 
Swan, two of the new ANZAC class frigates 
and three River class frigates, HMA ships, 
Culgoa, Macquarie and Hawkesbury. Al¬ 
most 20 ships formed a reasonable line for the 
sail past which manoeuvered close to our 
guests where they obtained a superb view 
from above the ships. The line then formed a 
screen around the Hood and sailed out into 
open waters to attempt maneuvers as a com¬ 
plete unit, with surprisingly few incidents. 

After the review, most of the ships re¬ 
turned to the anchorage, where their CO’s 
took a well deserved break and chatted with 
the Admiral until his departure at 1500. All 
CO’s were then presented with personalised 
certificates especially printed for the inaugural 
Task Force 72 gathering and Fleet Review, 
with the new Task Force 72 motto “Quis Ha- 
bes Crepundia Maxime Victor” (He who dies 
with the most toys, wins) and we’re sure most 
members went home from a fantastic week¬ 
end with their heads buzzing with plans for 
their next toy. 

It was agreed by all that this Regatta 
should become an annual event, so keep an 
eye out for more details as they come to hand 
and don’t miss it! 

f* 


Alan Pew’s HMS Hood ready for action. 
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Machine was used for both freezing and chill¬ 
ing by isolating the double-acting cylinders 
using two suction pressures in the order of 2 
lbs gauge on the head of the piston for freez¬ 
ing and 20-24 pounds gauge on the stuffing 
box end of the cylinder for chilling. 

Now you’re as wise as I am... 

The notes also claim that the machines had 
run for twelve months without stopping on 
several occasions. Dave doubted that very 
much as apparently the stuffing boxes needed 
repacking about every month! 

The Sampson collection 

Photo 1 shows Dave getting as near as 1 
could get him to cracking a smile. Being a 
Yorkshireman with a dry sense of humour this 
wasn’t easy! He is holding one of his larger 
models, the details of which he copied from a 
book in Liverpool (UK) reference library in 
the 1960s. It was called a portable engine, and 
was built in the 1820s. 

Photo 2 shows the engine in close-up; 
photo 3 is an even closer view of the gover¬ 
nor. The end frames were cut and filed from 
Va" steel plate and the flywheel fabricated 
from 3 /g" plate! Note the “pitchfork” connect¬ 
ing rod and eccentric driven feed pump. The 
proportions of the governor were taken from 
that on the Ball Giant Ice Machine! Dave has 
had trouble finding a drive belt that will stand 
whirring around all the small pullies to drive 
the governor. Anyone got any suggestions? 


with Dave Harper 


I spent a happy day at Dave’s place photo¬ 
graphing the most amazing collection of 
steam models I’ve yet seen. 

Dave is a retired marine engineer. Over the 
last 30 years or so, he has built up a collection 
of models in which he has tried out all the 
variations in valve gear and pump types he 
could find. I ended up taking over 40 photos, 
and didn’t really do the collection justice! 

A week or so later, I brought Dave over to 
my place so we could go through the photos 
and note the details on each of them. We also 
compared libraries — we’ll be doing some 
book borrowing shortly! 

One of the first things Dave mentioned 
was the big Corliss valved ammonia compres¬ 
sor mentioned in last issue. It turned out that 
Dave had actually operated this machine 
about 1970, just before it was removed from 
the Metropolitan Pub¬ 
lic Abattoir in Bris¬ 
bane! 

What’s more, he 
had dug out a data 
sheet on the engine 
that was given out to 
visitors to the abattoir. 

Naturally, I smartly 
had some copies made. 

Here is some of the in¬ 
formation on it. 

It’s called the Ball 
Giant Compressor and 
was made by the Ice 
and Cold Machine 
Company of St Louis, 

Montana, USA about 
1912. It worked at the 
abattoir from 1914 till 
1967. 

The bores are 18" 
and 42" by 42" stroke. 

The common crank¬ 
shaft drives two cylin¬ 
der horizontal 

compressors of 18 Vi" 
bore and 42" stroke. It 
ran at 64rpm. 

The notes read on: 

Before the days of low 
freezing temperatures 
and two-stage com¬ 
pression, the Ball Ice 


A final note on the Umberum- 
berka/Spotswood pumping engines. In 
the previous issue of AME, the Spotswood 
engines were referred to as locally built copies 
of the British Hawthorn Davey units; it should 
have been “Hathorn Davey”. Incidentally, one 
of the volunteers from Spotswood phoned me 
recently and told me that there were in fact 
five pumping engines at Spotswood. Whether 
one of them is Austral Otis’ own design I’m 
not sure. Reading the information sheet from 
the Scienceworks leads me to think that they 
are all Hathorn Davey copies. Can anyone 
confirm this? 

It’s a small world! 

One of my regular correspondents — Dave 
Sampson of Brisbane — wrote to me recently, 
and as a result we’ve had a couple of most 
enjoyable days together. I’ve also got material 
to keep this column going for ages! 

Dave told me that he had made a number 
of small model feedwater pumps among other 
things; was I interested? Of course I was, and 
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Photo 3. 


Photo 4 shows one of Dave’s recent jobs, 
an exquisite little Banjo Pump. I used the 
matchbox in most of the photos to give an 
idea of scale. These shots really gave my 
macro lens a workout! 

Photo 5 shows a pretty close approach to 
steam watch-making! It is a compound marine 
engine with surface condenser and four 
pumps — bilge, feed, air and circulating 
water. It also has a steam reversing engine 
operating the Stephenson valve gear. Bores 
are 7 /i6" and 5 /8" by Vi" stroke. 




The condenser 
was made from a 
piece of full size con¬ 
denser tube formed 
to rectangular shape, 
and contains ten W 
tubes! 

The last photo this 
time around shows a 
diminutive Scotch 
boiler complete with 
Simplex pump and 
feedwater heater. The 
latter is the horizontal 
tube above the pump, ;g { 
consisting of two 
concentric tubes. Ex¬ 
haust steam passes 
through the outer 
one, feedwater np- j 

through the inner. | 

Dave actually 

fired this boiler up on __ 

my visit, using a bu¬ 
tane gas burner, and 
ran one of his other 
engines, which I’ll tell you all about another 
time! 


Marine crossheads and all that 

As promised last time, I’ve dug up some 
info on marine crossheads which just about 
exhausts that subject — I think! 


I found this information in a recently ac¬ 
quired gem called Heat Engines by William 
Ripper. My copy is the umpteenth edition, 
published in 1927, of Ripper’s Elementary 
Steam — first published in 1889! Since 1909 
the volume has included chapters on steam 
turbines and internal 
combustion engines 
and so is now called 
Heat Engines. See? 

Ripper’s section 
on crossheads and 
guide blocks is so 
complete and concise 
that I am copying it 
in full: 

“The crosshead 
forms a head at the 
outer end of the pis¬ 
ton rod, to which the 
connecting rod is at¬ 
tached by a pin pass¬ 
ing through the 
crosshead. It varies 
very considerably in 
design. Guide blocks 
are sometimes at¬ 
tached to each end of 
the pin, on either side 
of the crosshead, as 
in fig 1. Another ar¬ 
rangement is to make 
a foot solid with the 
crosshead, which acts 
as a guide block, and 
works between 
guides, as shown in 
fig 2. 



Photo 6. 


The blocks and 
guides prevent the 
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oblique thrust or pull of the connecting rod 
from bending the piston rod. This can be seen 
by reference to fig 3. When the piston P is 
being impelled forward, so that the rotation of 
the crankpin is in the direction of the arrow, 
the resistance at the crank pin c causes a 
downward thrust through the connecting rod 
eg, which may be resolved into two forces, 
one tending to compress the piston rod and 
the other to bend it in the direction T, causing 
a downward thrust upon the guides. Again, 
when the piston is being driven back by the 
steam, the resistance of the crank pin at c 
causes a downward pull at the point g of the 
piston rod, the tendency again being to cause 
a downward thrust upon the guides. If the en¬ 
gines were reversed the whole of the condi¬ 
tions would be reversed and the thrust gT 
would be upwards instead of downwards. 
Hence the prevailing direction in which hori¬ 
zontal engines should run is that shown by the 
arrow in the figure, so that the pressure on the 
guides should be upon the lower rather than 
the upper guide bar; this is especially impor¬ 
tant for the sake of efficient lubrication. 

It should be noticed that when the crank 
pin drags the piston — as it does, for example, 
when steam is shut off while the engine con¬ 
tinues to rotate — the direction of the thrust 
on the guides is reversed; hence the necessity 
for a top and bottom guide bar under all cir¬ 
cumstances. The amount of the thrust on the 
guide varies according to the angularity of the 
connecting rod, being greatest when the crank 
is at right angles to the axis of the piston rod, 
and being reduced to nothing at each end of 



the stroke; hence the guides wear hollow in 
the middle, and arrangements should exist for 
removing the guides and truing them up. 

The amount of thrust on the guides in the 
middle of the stroke can be found from the 
following simple formula: 

Maximum thrust = pressure on piston x ra¬ 
dius of crank in inches divided by length of 
connecting rod in inches. 

Example: Find the maximum thrust on the 
guides when pressure on piston at half-stroke 
= 20,0001bs; radius of crank = 15ins; length of 
connecting rod = 5ft. 

Maximum thrust = 20,000 x 15 divided by 
60 = 5,000 lbs. 

When engines are required to rotate in 
either direction equally, as in the locomotive, 
the surfaces in contact between the block and 
the guide are made equally large, as is the 
case in fig 4, with the top and bottom guide 
bar; but when the engine is intended to rotate 
always in one direction, or nearly so, as in the 



marine engine and in factory engines, the sur¬ 
face on which the thrust comes is made suffi¬ 
ciently large, while the opposite surface may 
be much reduced, as is the case with the slip¬ 
per or shoe guide (fig 2), the prevailing direc¬ 
tion of the thrust being taken on the largest 
surface of the block.” 

I think that sums up the subject of 
crossheads completely, don’t you? 

Where to from here? Well, I recently had 
the privilege of borrowing an amazing old 
book called Modern Marine Engineering by 
N. P. Burgh, published in 1872. 

This book gives a snapshot of a period 
when marine engines were being designed in 
all sorts of bizarre styles, like trunk engines, 
double piston rod, return crankshaft engines, 
and so on. By 1890 the triple expansion en¬ 
gine had rendered all these monstrosities ob¬ 
solete, and by 1900 they had disappeared. 
Therefore, this is an important work: it illus¬ 
trates in considerable detail types of engine 
that are now completely unknown. 

I was fortunate enough to be able to photo¬ 
copy a major portion of the book, and I pro¬ 
pose to work through some of the remarkable 
engines of the period using this material. To 
some it may suggest ideas for modelling. To 
me it mostly says that the early marine engi¬ 
neers must have had a nightmare existence! 
Still, it all adds to our knowledge of steam 
engines, and that’s what this column is all 
about! 

Happy steaming! 
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Testing Pressure Gauges 

by Jon Milne-Fowler 


(Drawingforpu6Cication 6y H&tSwensen, photos hy Stephen SI frich 


A t the initial testing of miniature boilers 
and at subsequent inspections, the pres¬ 
sure gauges fitted should be seen to function 
satisfactorily and the boiler inspector must be 
satisfied that the gauge is reasonably accurate 
at the working pressure of the boiler. 

Various methods of testing pressure 
gauges have been described from time to 
time, usually involving comparison with a 
master gauge of known accuracy. 

Dead-weight testing 

The most accurate method of testing is by 
the use of a dead-weight pressure testing ap¬ 
paratus. This apparatus is perhaps regarded by 
the uninitiated as an expensive piece of labo¬ 
ratory equipment which must be made to ex¬ 
acting standards beyond the capability of the 
average model engineer with limited work¬ 
shop machinery. My apparatus was inspired 
by the series described by Kozo Hiraoka and 
published by Live Steam in 1986. It was a 
design for small dead-weight apparatus in¬ 
tended for calibrating a miniature pressure 
gauge. 

My design departs from Kozo's descrip¬ 
tion in several important aspects. 

1. The Live steam description was for a 
simple set up only suitable for calibrat¬ 
ing/testing a very small gauge with a 
case 25 mm outside diameter and a cor¬ 
respondingly small volume bourdon 
tube. Its plunger was 3 mm diameter 
and the set of weights was designed for 
calibrating a gauge from 0-10 kg/cm 2 
and the set was so specified that 
2 kg/cm 2 and 9 kg/cm 2 required inter¬ 
polation on the scale. 

2. My unit utilises a calibrating piston 
(plunger) Vs” diameter and the set of 
weights specified gives 10 psi steps for 



The dead-weight apparatus, complete with its own wooden case. 
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calibrating gauges through the range 
0-160 psi. 

3. My unit incorporates a micro-adjuster 
for use with gauges requiring slightly 
more volumetric displacement than is 
available with the travel of the Vfc" di¬ 
ameter calibrating piston. 

4. My unit incorporates a transfer pump 
for the use with gauges requiring a 
greater volume of displacement than 
can be obtained with the calibrating pis¬ 
ton and micro-adjuster combined. 

Metric or imperial 

The testing apparatus was made with ad¬ 
herence to very close tolerances, using basic 
workshop facilities and two old sets of kitchen 
scales, a 40 year old beam balance type gradu¬ 
ated in quarter ounce divisions, and a 60 
years old type that was once common in gro¬ 
cers shops and farm kitchens. It was supplied 
with a set of cast iron weights ranging from 
one ounce to four pounds. Kozo Hiraoka’s de¬ 
sign called for a pressurising plunger 3mm 
diameter and a set of weights ranging from 71 
grams (including the plunger) to 283 grams, 
totalling 707 grams to generate a pressure 
range of 0- 10kg/cm 2 . 

I was confronted with two situations: 
firstly, most of the gauges that I want to test 
for accuracy are calibrated in the old imperial 
system of pounds per square inch; secondly, I 
do not possess a set of gram scales. 

On checking the materials I had on hand I 
found some Vs" dia. stainless steel rod, which 
was spot-on for size when miked, that became 
the starting point for calculations. The weight 
required to generate a required pressure in a 
gravity dependent hydraulic system may be 
determined by reference to the formula 
W = A x P, where A is the cross sectional area 
of the plunger in calibration units and P is the 
required pressure in units of force. So a lib 
weight will be required to generate 10 pounds 
per square inch pressure if the plunger has a 
cross sectional area of Vio square inch. Using 
a plunger of W dia. the weight in ounces 
required to generate 100 psi. then becomes: 

W = >1/14 x '/8X i/sx-!^ 

= 19 9 /uoz. 

and for 10 psi W = l 2 %soz. 

Fractions of an ounce like this do not lend 
themselves to the once common halves and 
quarter ounces used in post offices for letter 
balance sets, even if such a set was available. 

The solution was to use stock 1.6 mm To¬ 
bin bronze brazing rods. Ten of these rods 
weighed on the beam balance scales regis¬ 
tered 5>/6 oz. so one rod was equal to 0.55 oz. 
The length of these rods was 902 mm so half 
an ounce would require a length of 820 mm 
and one ounce would amount to a length of 
1640 mm. A weight of of an ounce would 
therefore be 58.57 mm. The lengths of rod 
were cut to correspond to Vis oz., 2 /28 oz. (two 
off), Vis oz and Vis oz. The shorter lengths 
were checked with vernier callipers, while the 
length of the two longer pieces were com¬ 
pared with the combined lengths of the shorter 



Check weighing the set of Vis oz weights, the five rods total Vi oz. 


pieces. When these were check weighed on 
the beam balances they registered a total of Vi 
ounce. By combining these crude fractional 
ounce weights with the ounce weights in the 
old cast iron set it was possible to check- 
weigh the weights for the dead-weight tester 
as they were machined, and to calculate what 
further cut was needed to arrive at the re¬ 
quired weights to make the set. On comple¬ 
tion of the machining, a visit to the local high 
school provided access to a set of electronic 
laboratory scales with the following results. 

As can be seen in the tabulated results be¬ 
low, weight No 3 was 2.65 grams light and 
each of the others were within close tolerance 
of the calculated requirement. The variance 
with No 3 must be attributed more to machin¬ 
ing error than to the weighing equipment used 
in the workshop, it was known to be approxi- 


The No. 5 weight being checked. 9 23 /is oz or 
as seen, the weight plus V28 oz equals 10 oz 





Checking the length of aVis oz weight cut from a brazing rod. The reading is 107.14mm. 


Weight 

Calculated Requirement 
Imperial (oz) Metric (gms) 

Actual when checked 

+ 


grams 

1 for 10 psi 

1 Off 2768 

55.7 

0.65 

0 

56.35 gms 

2 for 20 psi 

3 off 2668 

111.4 

0 

0.45 

110.95 

3 for 30 psi 

5 Off 25/68 

167.0 

0 

2.65 

164.35 

4 for 40 psi 

7 Off 24/68 

222.7 

0.28 

0 

222.98 

5 for 50 psi 

9 Off 23/68 

278.4 

0 

0.17 

278.23 

Total 150 psi 


835.2 


833.00* 

♦This was the actual figure displayed on the electronic machine when all weights were 
checked together. 
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mately %8 of an ounce lighter than intended 
but no attempt was made to correct it until the 
set had been checked on more sensitive equip¬ 
ment. No 3 weight could be modified by braz¬ 
ing a ring of Tobin bronze to its periphery and 
then making final adjustment by judicious fil¬ 
ing. 

The greatest error which the unmodified 
set of weights would be liable to produce in 
their various combinations is plus 0.93 grams 
or 0.17 Ibs/square inch less than theoretically 
correct, and 3.27 grams or 0.59 lbs/square 
inch more than theoretically correct. The 
types of pressure gauge with which we are 
concerned are generally not capable of being 
read within an accuracy of better than two or 
three pounds per square inch, often with the 
smaller gauges a reading discrimination of 
51bs/square inch is the closest you can hope 
for. 



Showing a 5 1 /:2 oz reading for 10 lengths oftobin bronze. 


Acceptable tolerance 

We are not aiming for National Physics 
Laboratory standards of accuracy. Once satis¬ 
fied that the weights were within acceptable 
limits of tolerance for their purpose, attention 
was turned to the rest of the apparatus. The 
original design was intended for calibrating a 
gauge only 1" diameter with a correspond¬ 
ingly small volume bourdon tube. However, I 
realised that for the test rig to be useful for 
testing larger gauges, provision would be 
needed for boosting the volume of hydraulic 
fluid actuating the gauge under test when nec¬ 
essary. This was achieved by providing a 
thumb operated pressure pump with a 3 /i6" 
diameter piston, drawing its supply from a 
reservoir 1" diameter and 2Vi" high. In addi¬ 
tion a micro-adjustment has been provided in 
the form of a small cylinder with Vn" diameter 
piston operated by a screwed thimble, 
threaded 40 tpi. 

Fluid which has been pumped into the 
pressure system returns to the reservoir when 
a by-pass valve is opened. 



The apparatus set-up with a pressure gauge mounted for calibration testing. 



Conclusion 

I must emphasise that this apparatus is not 
intended to achieve the standards of accuracy 
attainable with a Standards Laboratory set of 
equipment. It is intended to meet a practical 
requirement to field test pressure gauges and 
establish that they are functioning within ac¬ 
ceptable limits, particularly at their working 
pressure. 

Readings should be taken up and down, 
both to compensate for possible friction errors 
in the equipment and for checking correct 
functioning of the gauge under test. 

I would not advocate attempting to capture 
and re-cycle the inevitable small amounts of 
oil which will seep or be spilled while using 
the rig. It will certainly be contaminated with 
dirt and dust which are unavoidable compan¬ 
ions during field testing. I keep an old cotton 
rag handy to wipe up when necessary. 


The AMBSC Boiler Inspectors kit, with the cased testing apparatus on the right. 
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with John Cummings 



William Francis, a 2 , /2" gauge 0-4-0 + 0-4-0 British colliery locomotive. 


A lthough we got good response when we 
originally asked to hear from Garratt 
builders, it’s surprising how many other peo¬ 
ple are coming out of the “metal work”. 

Since the May/June 1995 issue I have had 
two phone calls. One was from a builder in 
NSW who is well under way with construc¬ 
tion of two Australian Standard Garratts in 
7 ] A" gauge. He is using a scale of 2" to 1ft, 
which will make it a fair-size loco. 

The other caller, from Sydney, is building 
a freelance Garratt in 5" gauge. The loco is 
based loosely on the Blowfly 0-4-0 doubled 
up. It will have outside slide valves operated 
through rockers from the eccentrics between 
the frames. 

Correspondence 

AME is getting a wider international repu¬ 
tation! I received three letters about Garratts, 
one from New Zealand and two from the UK. 

From a New Zealand reader. He has started 
construction of a Tasmanian K class Garratt in 
5" gauge. He is also interested in the Darjee¬ 


ling Garratt: if any reader has some informa¬ 
tion on the Darjeeling Garratt, please pass it 
on to me and I will send it to him. He told me 
that the original K class, which was sold back 
to Beyer Peacock in the 1950s, has now been 
removed from the York National Railway 
Museum for a complete overhaul. It will be 
returned to service for the re-opening of the 
Welsh Highland Railway between Porth¬ 
madog and Caernarfon. 

From the UK, Peter Graham Wardle 
writes: 

“ I have been handed a copy of your maga¬ 
zine dated July/August 1993 (issue 49) by a 
friend. The front cover depicts one of the most 
attractive models I have ever seen of a Beyer- 
Garratt. The maker is certainly to be congratu¬ 
lated. Why do I say these things? ah yes -1 am 
an ex-Beyer Peacock apprentice. Just as a 
sideline I too make model Garratts — photos 
enclosed of my efforts — but my engines are 
2V2" gauge. Anyone who cares to drop me a 
line would be welcome. I have a few drawings 
of my own models which may help some¬ 


where along the line. Incidentally, the models 
in the photos are a 4-8-4 + 4-8-4 Kenya 
Uganda Class 57 - No. 80 Narok, and Wil¬ 
liam Francis, an 0-4-0 + 0-4-0 British col¬ 
liery locomotive.” 

Peter continued, “In a separate letter I have 
ordered The 60 Class book (no longer avail¬ 
able and now out of print... ed). My job on 
that engine, while I was an apprentice, was to 
make the water sieve baskets for the water 
tanks!!” 

He concluded, “I hope this letter may re¬ 
sult in at least keeping Garratt modelmakers 
from thinking they are lonely engineers on an 
impossible quest — there are at least 12 such 
people in the UK! I am investigating the pos¬ 
sibility of a Beyer Garratt Model build¬ 
ers/owners club in UK.” 

Mr. B. B. Brookes from the UK writes. 
“Having got myself three AMEs at the Mid¬ 
lands exhibition, I found you are, (or have) 
putting together a Garratt pool. I am building 
a NSW AD60. The two engines are complete 
and tested and the boiler is complete. So you 
may think, what do I need to know? Well, 
about reversers, brakes, steam pipes — and a 
whole lot more! I am building in 5" gauge and 
the loco is just under twelve feet long. 

I have a full set of plans for the East Afri¬ 
can Railways 60 class which I acquired three 
years after starting the AD60 project. I have 
visited Australia five times, the last was in 
1992, when I met Bob Brown of Adelaide. I 
would love to hear from other NSW AD60 
class builders.” 

Expansion joint drawing 
correction 

A reader pointed out a mistake in the 
May/June 1995 issue at page 48. On the draw¬ 
ing of the exhaust steam expansion and ball 
joints, the 3 A" diameter bronze ball is not sil¬ 
ver soldered to the W diameter copper pipe 
but to the exhaust slider. 

A new Garratt 

A Garratt nearing completion is Ted 
Macintosh’s 7>/4" gauge 0-4-0 + 0-4-0 freel¬ 
ance. The loco was subcontracted for con¬ 
struction in three sections: the engine units, 
the boiler, and the boiler fittings. The final 
assembly and trial is being supervised by Joe 
Sutton. The loco has had a few trial runs, but 
needs a bit more work to call it finished. 

Some of the statistics may be of interest to 
prospective Garratt builders. The engine units 
were built up from two Reeves Hercules 0-4- 



A 2W gauge 4-8-4 + 4-8-4 Kenya Uganda Class 57 - No. 80 Narok. 
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0 chassis kits. The driving wheels are 162mm 
diameter. The cylinders have a 54mm bore 
and a 82.55mm stroke. The boiler is a 324mm 
outside diameter steel shell with a working 
pressure of 960kPa. The boiler is fitted with a 
five-element superheater. The throttle is a 
Klinger* type, fitted in the smokebox. The 
steam is supplied to the engine units via a 
Radcoflex® stainless steel high pressure flex¬ 
ible hose. The locomotive is about 2.13 me¬ 
tres long overall. 

If any reader wishes to contact our corre¬ 
spondents drop me a line care of AME and I 
will pass along the information. 

Where would we be without all those chal¬ 
lenges? And almost double the number if you 
own a Garratt! 


All correspondence for this column to: 

Garratt Gossip 

C/o AME 

PO Box 136 

Robertson, NSW, 2577 



Joe Sutton eases Ted Macintosh's 7W gauge freelance 0-4-0 + 0-4-0 Garratt out of the station 
at the Western Districts Live Steamers’ grounds, Failfield, NSW. 




A closer view of Ted’s Garratt. 


s mentioned, I thought I’d share this photo with you. It is one of the engine units for Warren Starr’s AD60. I think the m 
novel feature of Warren’s Garratt is the use of stainless steel for all the rods! 
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® Mill Vice T-slot Guide 


of Peter Dawes 


A ll milling vices and dividing heads for 
the milling machine should have guide 
bars screwed into their base to provide quick 
location and alignment in the T-sIots. It is not 
worth adding guide bars to low-quality vices. 
Indeed such vices are an abomination and 
should be discarded. 

This idea for adding guide bars is intended 
for so-called precision or engineers machine 
vices that have ground surfaces. It is an im¬ 
provement that is an investment for the future. 
The longer you have it and use it, the greater 
the return. 

1. Obtain a piece of heavy angle about 
300mm or more long, 75mm x 75mm 
x 12mm or so. Clean up the surfaces 
on the linisher and with a fde to make 
sure they are flat, and clean enough on 
one face for a dial indicator. 

2. Obtain a piece of BMS bar stock say 
16mm (W) square to fit the table 
slots. Cut it to a length about 20mm 
less than the distance between the vice 
mounting holes on each side of the 
base of the vice. 

This is because the bar will interfere 
with the T-slot nuts if it comes any 
closer to the hole. If there is any ob¬ 
struction in the centre of the base, you 
will have to find a way around or over 
it, or cut the bar into two pieces putting 
two cap screws into each piece. 

3. Drill two holes in the bar for M6 or 
W'BSW cap screws, one at each end at 
places which are suitable for drilling 
into the base. Counterbore for the 



heads because they will be a nuisance 
if they project when the vice is being 
stored on a shelf. 

4. If it is a rotatable vice, set the scale 
exactly to zero. 

5. Clamp the best face of the angle tight 
in the vice jaws true to their top face 
and turn the whole thing upside down 
on the table. Clamp the angle to the 
table at both ends so that it is exactly 
parallel to the table slots — to dial 
gauge accuracy. Make sure the top sur¬ 
face is reasonably parallel to the table 
surface. This plane is not critical. 

6. Mill a 16mm (Vs") slot, 3mm (V&") 
deep, across the width of the base of 
the vice along the line that joins the 
two mounting holes using a big slot 
drill. This assumes that the slot is for a 
16mm (W wide bar. If your slots are 
different choose a width that is appro¬ 
priate. 

Use a slot drill because an endmill 
may cut too wide for stock-size BMS 
bar. Either that or use a smaller diame¬ 
ter cutter and widen the cut out to suit. 
Either way, the slot should be a light 
hammer fit for the bar. 

7. While it is upside down, drill and tap 
the holes in the vice base for the bar, 
locating them from those in the bar it¬ 
self. 

8 . Turn it back over and test it out. 

9. Dividing heads should be similarly 
adapted. Don’t forget the tailstock if 
there is one. The method of holding the 
device upside down will necessarily 
vary. 

The rotary table doesn’t need a lo¬ 
cating bar but if it doubles as a divid¬ 
ing head when it turns up vertically, 
then it does need one on the foot, and 
one that lines it up accurately with the 
tailstock. To mill the slot for this on 
mine, I turned it over and bolted the 
bottom face to a big angle plate. Align¬ 
ing this is simply a tedious job with the 
dial gauge. 

10. To store and support the vice on a 

shelf, cut a piece of particle board and 
rout or saw a slot in it in the appropri¬ 
ate place, and of such width and depth 
to accommodate the bar comfortably. 
The front of the vice can overhang the 
base by many inches if it has an add-on 
rotating base, so add a block across the 
front of the board to stop any potential 
tipping. On my Hafco 6" vice it isn’t a 
safety issue so much as just making it 
more stable. „ 
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Fabricating Spoked Railway Wheels 

Producing accurate Spoked wheels in Vi2th scale 


by Bob Brown 

(Drawingsforpubbication by (David(Mottram 


I would like to share my method of fabricating three feet diameter 
wagon wheels. When produced at one-twelfth scale, they have a 
nominal tread diameter of 3" (75 mm) and an overall width of 5 /s" 
(16mm). When planning to make them, you need to allow for the 
outside diameter over the flange, the number of spokes required. 

Material required 

• Steel hollow bar for the rim (inside and outside diameter suitable to 
allow machining of the tread and the landing for the spokes, nomi¬ 
nally 2Va" (56mm). 

• Flat bar for the spokes: Vs" x Vs" (10mm by 3mm). The black steel 
variety has rounded edges which provides a neat bull-nose edge to 
the spokes. 

• Round steel bar for the hub. 

• Silver solder and heating equipment. 

Procedure 

1. Rough-tum the hollow bar to approximately the inside and out¬ 
side diameters of the rim. Leave sufficient metal for final ma¬ 
chining to size. 

2. Part off the required number of blanks. 

3. Finish-machine the inside diameters of the blanks, providing a 
double taper as shown in the sketch. 

4. Cut the spoke material to a nominal length of Ws" (29mm). 
Ensure that the ends are square. 



5. Mark the inside diameter of the rim with the location of each 
spoke. 

6 . Either file or machine slots about Vi6" (1.6mm) deep for the 
spokes, across the vee section of the rim. 

7. Arrange a jig to facilitate silver soldering of the spokes to the 
rim. The sketch shows a suitable method which provides good 
airflow around the components. The central pin is merely to 
anchor the spokes while soldering. 

8 . Silver solder the spokes in position. A neat job here, with a good 
supply of heat, will reduce the work involved in finishing. 

9. Boil the assembly in water to remove the flux {or you could 
drop the hot assembly in water to “boil off” the flux... ed). 

10. Set up the assembly in the lathe, and with light feed and care, 
bore the spokes to accept the hub. I find that a two degree taper 
on the bore and on the outside diameter of the hub is effective. 

11. Machine the hub to suit the completed bore. 

12. Using the jig once more, silver solder the hub to the spokes. 

13. Boil the assembly in water to remove the flux {or you could 
drop the hot assembly in water... ed). 

14. Finish-machine the completed assembly 

There you have it! Nothing makes a carriage look more elegant than 
scale spoked wheelsets! 


South African Steam 
for New Zealand? 


F ollowing on from John Wakefield’s article on his 5" gauge South 
African class 16F locomotive, which he runs (mostly) in South 
Australia, Ian Welch of New Zealand’s Mainline Steam Trust — opera¬ 
tors of Ja and Ka steam locomotives, among other activities — has 
purchased four ex-South African Railways steam locomotives! 

The big ones! 

• class 24 2-8-4 No.3620 built by North British Locomotive Com¬ 
pany, No.26333,1949; 

• class 25NC 4-8-4 No.3432 built by Henschel & Sohn, No.28751, 
1954. 

• class 25NC 4-8-4 No.3508 built NBL No.27368, 1954 
• class GMAM 4-8-2+2-8-4 Garratt (not yet specified) 

Ian’s intention is to import them into New Zealand and run them in 
locations where their large dimensions and weights can be accommo¬ 
dated. The glamour among them would be the class 25NC 4-8-4s. 

They measure in at 91 Vi feet long with a tractive effort (TE) of 
48,000 lbs. The GMAM garratt is 94 feet long and has a TE of 64,000 
lbs (against the NSW AD-60s of 63,000 lbs). Even the “diminutive” 
class 24 2-8-4 is impressive at 75 feet long and TE of 29,500 lbs 
(against the NZR Ka 70 feet and 31,000 lbs respectively). 

A shorter route to South African steam 

If this plan comes to fruition, the potential for the Mainline Steam 
Trust would be enormous, especially from the Aussie side of the ditch, 
from which there would be many pilgrimages to see the best of South 
Africa steam in action! 
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Power for your Points 

Signal cabin control of air operated points linked to colour light signals 
Part 2 - Signal and Electrical Components 

by Tom Hulse; photos and drawings by the author 


N othing quite beats the atmosphere of a 
night run, steaming away from the bright 
lights of the station and into the darkness to 
the furthest extremes of the track. A darkness 
speckled with red, amber and green pinpoints 
of the signals which link you to the reality of 
the distant signal box and the train up ahead. 

In Part 1 of this article, the mechanical 
construction of an electro-pneumatic point 
was described. In this article we cover the 
electrical part, together with the signals that 
control access through the turnouts. The Fig¬ 
ure numbering continues in Part 2. 

Operating the panel 

With the mimic panel as shown on this 
page in front of you, let’s go through its op¬ 
eration. Concentrate on that track mimicked 
on the right-hand half, as the left-hand half is 
another part of the track and will be explained 
in a moment. 

The point electrical switch at the bottom is 
centre off; momentarily operate up to set the 
points to branch and momentarily operate 
down to set the points to main. Only a second 
or two operation before returning to centre is 
all that is necessary to allow a puff of air to 
swing the point over. LEDs BI and MI, which 
receive a voltage back from the point mi¬ 
croswitches, light in turn and confirm which 
way the point is set. Note if neither BI or MI 
is lit, the point is probably jammed with 
leaves or twigs. Now the point will only 
change if both main and branch signals are set 
to red. To get both signals red, the signals 
switch must be set to centre off. The signals 
are mimicked by the panel LEDs BR (Branch 
Red) BG (Branch Green) MR (Main Red) and 
MG (Main Green). 

Once the points have been set, you then set 
the corresponding signal green by throwing 
the signal switch, which is double throw, cen¬ 
tre off. If you have set the points to main, note 
that only the main signal can be set to green. 

OK so far? Just a bit more operation than 
one switch, but it corresponds more closely to 
actual practice, and you soon get used to the 
sequence of operation. 

Figure 1 in Part 1, a block diagram, should 
be referred to again. The solenoids (4) and 
microswitches (6) of the point mechanism are 
connected to the relays and switches in the 
mimic panel box (7), and the lights of the 
signals (8). A power supply (9) is necessary of 
course: and it is a crucial part because not 
only is it expensive, its output voltage deter¬ 
mines the choice of other components of your 
system. 


Second circuit 

The other half of this particular panel 
makes provision for a ground reverse shunt 
signal, and communication with the driver to 
indicate when ready to shunt. The shunt signal 
controls trains reversing back into the branch. 
The driver requests this signal by pressing a 
key located on a pole near the point, which 
lights a LED and sounds a buzzer in the signal 
box. This in turn is acknowledged through the 
signal box lighting a LED near the driver, so 


the driver knows to wait. A circuit for this is 
provided in Figure 16. 

AC power supply 

We will need a DC output to power the 
relays and point solenoids, and AC to power 
the signal lights. The AC supply will be the 
larger, as it will need to supply about 10 watts 
for every lit signal, so let us consider this first. 
To ensure that spare bulbs are availabe, their 
lamp voltage will need to be either 12 (as used 
in cars) or 24 (as used in trucks). All service 



The mimic panel, above, controls points in two locations. This article refers to the turnouts 
represented on the right-hand side of the panel. Figure 7 below provides a layout sketch and 
shows the position of LEDs and electrical switches. 
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Two aspect signal used in this design 


stations and car accessory shops will sell you 
12 v lamps, but 24v lamps for trucks are pref¬ 
erable considering the long wiring runs 
around a track and the consequent voltage 
drop before the lamps are reached. For 
equivalent light output, a 12v lamp requires 
more current and this calls for a wire of a 
heavier gauge. 

Figure 8 is a circuit of an AC supply that 
uses a transformer with two 24v windings 
connected in parallel. Make sure both winding 
starts are connected together and both wind¬ 
ing finishes are connected. The transformer 
should have a mark or colour code that indi¬ 
cates the start of each winding. 

If you have a transformer with a selection 
of output voltages, as in Figure 9, a higher 
voltage can be selected at the transformer so 
that the voltage by the time it reaches the sig¬ 
nal is 24v. Note Figure 9 only shows the dif¬ 
ferences to Figure 8. A 24v circuit can be used 
for signal lamps close to the control box, a 
28v circuit for remote signals, and a 26v cir¬ 
cuit for "in between". Check the voltage at 
the signal with a voltmeter to ensure it is not 
above 24v as you want the lamps to have a 
long life. 

Install fuses or (preferably) circuit breakers 
at the transformer outputs as the risk of short 


circuiting in the extensive external cabling to 
the lamps is high. Mount the fuses/circuit 
breakers in the same box (shown in Figure 10) 
that holds the AC transformer, and add the 
terminal strip mounted on the outside of the 
box. 

The track can form the return leg of the AC 
circuit, as long as it is not used for some other 
electrical purpose. If that is the case, you will 
need to run the return leg of the circuit as a 
heavy gauge wire alongside the other cables. 

The current capacity of the transformer is 
crucial. Using a 10 watt lamp as typical, cal¬ 
culate the total current requirement by multi¬ 
plying the number of signals by 10, and 
divide by 24 or the voltage selected. Don’t 
forget to allow for additional signals in the 
future. You will quickly come to the realisa¬ 
tion that a large transformer will be required. 

Good model engineers obtain many com¬ 
ponents from any source as long as the price 
is right. If that method draws a blank, Jaycar 
Electronics have a 25v 12 amp toroidal trans¬ 
former, category MT-2134. If you have some 
long cable runs, you may need the 30v 10 
amp category MT-2136 also. Radiospares 
have a 200VA 24v type 208-046. By tele¬ 
phoning transformer retailers found in the 
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Transformer 



AC Power Supply. 
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Yellow Pages® you should obtain something 
suitable. 

The transformer can be bolted to the bot¬ 
tom of a metal or moulded plastic case of suit¬ 
able size, with the mains switch, mains fuse 
and 24v circuit breakers mounted in suitable 
cut-outs in one side of the box or in a front 
panel. The terminal strip is mounted on top 
for ease of access and all components wired 
with heavy multi-strand insulated hookup 
wire as per the circuit. Wiring on the mains 
side of the transformer should be done care¬ 
fully to ensure safe and reliable operation — 
to comply with the law you should have a 
licenced electrician to do or check this work. 
The mains cable is clamped firmly to secure 
it, just after it enters the box via a grommeted 
rear hole, using a nylon "P" clamp. The earth 
wire (yellow/green) is soldered to a tag that is 
either bolted to the metal case or secured to a 
transformer mounting foot. All mains voltage 
wiring should be well insulated. 

DC power supply 

A source of 24v DC is also required to 
drive the relays and point solenoids. Your 
voltage choice, however, may depend on your 
supply of "the price is right" relays. In that 
case, select your point solenoid voltage and 
DC power supply voltage to match your re¬ 
lays. This time the current drawn is light, and 
2 amps will be sufficient for the circuits to be 
described. It may be worthwhile checking irri¬ 
gation supply stores, as 24v power supplies 
are available for home irrigation systems. 

If you have selected 24v as your relay and 
solenoid voltage, you will either need an 18v 
tapping on your AC supply transformer, or a 
separate 18v transformer. If your choice of 
AC power supply case was generous, all DC 
power supply components may fit here also. 

The only additional components required 
for a DC supply are a diode bridge, electro¬ 
lytic capacitor and a (2A) panel fuse. The 


bridge and capacitor have mounting holes or 
brackets to secure them to the case. The sup¬ 
ply and wiring is shown in Figure 11. 

Soldering and other techniques 

The scope of this article does not allow for 
more detail on such things as soldering tech¬ 
niques and what is the difference between an 
electrolytic capacitor and a ceramic capacitor. 
For this you will have to refer to books which 
are readily obtainable from your local library 
and retailers such as Dick Smith. As you can 
gather from the general tenor of the writing, 
there is likely to be a wide variation in com¬ 
ponents actually obtained and used, prevent¬ 
ing a complete "blow by blow" description. 

Solder all joints using electronics-type 
resin-cored solder on a reel, and hold the iron 
on the joint only long enough to ensure the 
solder “flows” across both wire and tag. Be¬ 
ware of “dry joints”, where the solder looks 
globular, as an electrical contact may not exist 
or may be unreliable. 

If you plan to use the club 150 watt Birko 
soldering iron for 
soldering the power 
supply components 
together, I would 
advise against it and 
suggest you buy a 
smaller 25 to 40 
watt iron from Dick 
Smith, Jaycar Elec¬ 
tronics or similar 

Cable and 
distribution 

Signal lamp 
ble needs to be sub¬ 
stantial in order to 
carry half an amp 
for some distance 
without appreciable 
voltage drop. 240v 


mains cable is not recommended as it will be 
difficult to terminate at intermediate termina¬ 
tion boxes, and only provides three wires per 
cable run. A suitable size and supply can be 
obtained from computer data cable, which is 
commonly obtainable in 6, 9 and 25 wire 
combinations with each wire 7 strand 0.2mm 
copper minimum. You will need lots of this 
and a visit to building demolishers may be 
advisable (or radio/TV studios doing a recon¬ 
ditioning after a change of ownership) for re¬ 
covered computer cable. Distribution boxes 
situated strategically around the track allow 
for concentration of local cables into one main 
cable back to the control box. A photograph 
of such a box is included, this one using tele¬ 
phone tag blocks screwed inside street light¬ 
ing electrical boxes. These items can be 
obtained second hand from electrical and tele¬ 
phone installers. 

Control box and mimic panel 

The control box provides a location for the 
relays, and the mimic panel provides the 
mounting for the switches and LEDs. The 
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Figure 12. This is Figure 6 re-drawn to show electrical wiring 


mimic panel may be merely the lid of the con¬ 
trol box, or these two units may be separated 
if required. In this description the two are 
combined for simplicity. 

Electronic retailers have a wide range of 
cases to choose from. The one shown in the 
photograph is a simple plastic “Zippy Box”, 
with a heavier gauge metal lid replacing the 
rather flimsy aluminium one supplied. The 
size will depend on your plans, but generally: 

a) buy one with a large lid or front panel to 
provide lots of space for the track diagram 

b) get the biggest you can as it is easier to 
work with and gives lots of room for expan- 

c) go for sturdy construction — it stands up to 
a club environment better. 

Jaycar have an ideal desk console box 
(category sizes HB6090, 6092, 6094). Other¬ 
wise see if Dick Smith category H-2201 or 
Jaycar HB-5050 cast aluminium boxes suit 
your need. You can always build your own of 


course, and this will be necessary if you want 
something larger than the above. The desk 
console design is a good one for our purposes. 

Circuit operation 

Referring to the circuit of Figure 13, the 
relay coil is shown as a heavy "zig zag", with 
the contacts for that relay in a line beneath. 
When a relay is energised, the centre leaf of 
each contact set moves towards the coil. 

Relays B and M control the branch and 
main signal and mimic panel LEDs respec¬ 
tively. These relays are operated by the signal 
switch through contacts of the PCI (for 
branch) and PC2 (for main) relays. As PCI 
and PC2 are operated by the point mi¬ 
croswitches, the position of the microswitch 
thus controls the lighting of the signals. 

Relays B and M must be released before a 
voltage is applied to the common (wire 29) of 
the points switch. Thus if either B or M is 


operated, the points so¬ 
lenoid cannot be ener- 

Circuit board 

Relays are mounted 
on a piece of 
Veroboard® cut to fit 
the case. The cut board 
is screwed at each cor¬ 
ner to the base of the 
box using 10mm plastic 
standoffs. Veroboard is 
a "do it yourself 
printed circuit board 
and consists of etched 
parallel copper strips 
that are pre-drilled and 
ready to fit and solder relays and other com¬ 
ponents. Similar printed circuit board is sold 
as "Printed Stripboard" by Dick Smith (Cate¬ 
gory H-5616) and "Vero type strip" by Jaycar 
(Category HP-9540, 9542 or 9544). 

Figure 14 shows the board layout, compo¬ 
nents and wiring. The wires connecting vari¬ 
ous external components of the circuit have 
been numbered so you can follow them 
through. For example, in Figure 11 wires 
shown are 21 and 20 which connect to 21 and 
20 in Figure 13. 

The circuit is completed by cutting the 
copper strips and soldering straps where re¬ 
quired. Two sides of the board are shown. 
Where a strip of copper needs to be cut (the 
positions are clearly shown as black circles in 
the copper side drawing) use a 2.5mm drill in 
a tap handle to remove the copper without 
going too far into the fibre base. Several insu¬ 
lated wire straps are also required, with three 
under the board. 



March-April 1996 


Australian Model Engineering 


45 


























































Pin Numbering for flat profile PC relays 


Pins viewed 
from bottom 

2 changeover 
contacts 


6 2 7 8 



3 14 5 


4 changeover 
contacts 


11_5 1 


x t!t 

12 9 6 2 



14 8 4 


LED 

Connection 

LEDs are press fit 
into 5mm panel holes. 
Wrap wire around 
leads and insulate. 


Mounting the circuit board 


relays 

—Hr 


circuit board 

-i \ - 


3mm screws 


/ " ’ 

standoffs 


Note: 

When wiring up all circuits, pay particular 
attention to point "polarity". The main and 
branch direction shown in figure 12 is an 
example only - it could also be the opposite. 
In this case microswitch and solenoid 
designation changes. Follow through by 
ensuring wiring is connected to operate 
the correct relays, light the correct 
signals etc. 


Copper Side 


Relays 

Relays are of the low-profile printed circuit 
mounting 24v (or selected voltage) type, with 
at least 1A DC resistive contact rating. This 
specification provides a very wide range of 
brands and designs, so it’s over to you on 


Figure 14. Circuit board construction. 

what you can find at the right price. You also 
need to specify the number of change-over 
contacts as per the circuit requirement of 
course. The photo on page 44 shows a sample 
piece of Veroboard with typical printed circuit 
relays mounted on it. 


Retail electronics stores such as Dick 
Smith and Jaycar do not appear to carry four 
changeover types in these designs so you may 
have to try more specialised stores. Ra¬ 
diospares (RS Components Pty Ltd) carry 
miniature low-profile flatpack relays in two 
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Figure 15. The fibre insert for the signal 
casting that holds the lamp retainers. 

(348-649) and four pole (348-611) configu¬ 
rations. Makers of these “standard” relays 
include National, NEC, Siemens, Taiko and 
Omron. Cradle relays (vertical type) are 
often obtainable second-hand; these are 
larger and require sockets for printed board 
mounting. 


Pin configuration for the PC relays used 
are given in Figure 14, but check the ones you 
are to use as even though these low profile 
relays are standard in size and pin layout, 
numbering can vary. Well, we couldn’t have 
things that standard could we? Before going 
any further, re-number the circuit to suit your 
relay. 

And finally, of course, you may be able to 
put your hands on those relays beloved of the 
model railway (HO etc) fraternity, the old 
PMG relay. When visiting model railway 
shows I’m amazed at the lengths the model¬ 
lers must go to find the oldest electronic com¬ 
ponents possible. Where do they find it? 
Lovely big black bakelite handles on switches 
etc — think of the heritage value! Mind you, 
they probably stand up better to a five minute 
application of a 150 watt soldering iron. Don’t 
do that with modern components! If you plan 
to use this type of relay, make sure you have 
the room in your case. 

Wiring the point solenoid 

Connect up the electrical components of 
the point motor as per Figure 12 with heavy 
multistrand insulated wire. Refer also to pho¬ 
tographs in Part 1. If you have two points 
operating together, as in a crossover, wire the 
branch solenoids in parallel, the main sole¬ 
noids in parallel, the branch microswitches in 


Electrical Parts List 

QTY 

Material 

Supplier 

1 

240v to 24v transformer 200-300VA 

See text. Jaycar MT2134, Dick Smith Ml 610 (2x28v), RS Components 208-046 

1 

240v panel mount on/off switch 

Dick Smith P7705, Jaycar ST0572 

1 

Panel mount fuse holder and 2A fuse 

Dick Smith P7916, Jaycar SZ2025 

a/r 

Circuit breaker 

Jaycar SF2252 (3A), SF2254 (5A), SF2258 (10A), Dick Smith P8203, -05, -10. 

i 

240v plug and cord 

Jaycar PS4110, cable clamps Dick Smith HI966 

i 

Box 

See text. Jaycar HB5468, Dick Smith H2814 

i 

Terminal strip 

Dick Smith P4855, Jaycar HM3198 




i 

240v to 18v 2A transformer 

See text. Dick Smith Ml 991 (17.5v), Jaycar MM2005 

i 

6A bridge rectifier 

Dick Smith Z3306, JaycarZR1314 

i 

2200uF35v chassis mount electrolytic capacitor 

Jaycar RU6746 (Dick Smith 2500uF 80v R4572) 

i 

Panel mount fuseholder and 2A fuse 

Dick Smith P7916, Jaycar SZ2025 

i 

240v plug and cord 

Jaycar PS4110, cable clamps Dick Smith HI 966 

i 

Box 

See text. Jaycar HB5468, Dick Smith H2814 

i 

Terminal strip 

Dick Smith P4855, Jaycar HM3198 




2 

5mm Red LED 

Jaycar ZD1710, Dick Smith Z4085 

2 

5mm Green LED 

Jaycar ZD1715, Dick Smith Z4087 

2 

5mm Yellow LED 

Jaycar ZD1720, Dick Smith Z4089 

1 

Single pole d’ble throw (SPDT) centre off switch 

Jaycar ST0558, Dick Smith P7684 (DPDT), RS Components 318-632 

1 

SPDT centre off momentary action switch 

Dick Smith P7650 (DPDT), RS Components 317-033 

4 

1.2K 0.25W resistor 

Dick Smith R0576, Jaycar RR0574 

1 

Box 

See text. Dick Smith "Zippy" box H2852, Jaycar desk console HB6094 




2 

2 c/o low profile 24v PC mount relay 

RS Components 350-16. (National NF2E-24V) 

2 

4 c/o low profile 24v PC mount relay 

RS Components 350-197 (NEC MR24-24S, Omron Type LZNQ) 

1 

Veroboard® or similar 

Dick Smith H5112, Jaycar HP9540 

4 

Mounting posts & screws 

Dick Smith HI 861, Jaycar HP0900& 

a/r 

Signal castings, fibre board and 10W lamps 

See text 
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Figure 16. Circuit for a points configuration that includes a ground shunt, and communication between driver and 
signal box for requesting point change. 



External distribution box for track cabling. 


series, and the main microswitches in 
series. Thus to switch the point to 
main, both main solenoids operate 
together, and both main mi¬ 
croswitches must be made before an 
indication is returned to the control 
box. 

Signals 

Signals are aluminium castings 
and those that relate to this article are 
two-aspect. If you would like help to 
obtain signal castings, contact Brian 
Carter or Neil Graham at AME and 
we’ll see what we can arrange. 
QSMEE also use castings for three 
aspect and ground shunt signals. 

The castings, which have a suit¬ 
ably located cast-in boss, are 
mounted on the end of a length of 
galvanised water pipe concreted in 
the ground. The lenses, cut from rip¬ 
ple plastic obtained from fluorescent 
light diffusers and sandwiched with a 
piece of plain clear plastic of appro¬ 
priate colour. They are glued in the 
holes in the casting. Demonstrating 


to the office manager the increased light level 
advantages of fluorescent lights with no dif¬ 
fusers is an effective supply ploy here! 

Lamps of the 10 watt festoon type are held 
between two springy angle brass contacts 
screwed to a 3mm fibre/plastic back board 
that is a neat fit in the back of the signal cast¬ 
ing. Suitable festoon lamps are available in 
two slightly different lengths, so make sure 
you stick to the one size in all your signals 
and spares. The lamps must be accurately cen¬ 
tred on the lenses and should be of a reputable 
brand. We have found the cheap Asian im¬ 
ports poor value, with a quickly deteriorating 
light level and limited life. A photograph 
shows signal construction. 

The plastic backboard also has a divider 
glued between the two lamps to avoid light 
spill, and another two plastic strips to hold the 
backboard off the metal cover, which is at¬ 
tached to the casting at four corners. 

Your signal will be a practical and realistic 
addition to the track. Now, about that night 
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Repairs To Locomotive Boilers on the 
Victorian Railways 

Fire Tube Removal and Repairs 

By Doug Baxter 


rom the Rolling Stock Book of Instruc¬ 
tions section on Boilers: 

Item No. 98: Every locomotive boiler ex¬ 
cept those with steel tubes must have the 
tubes withdrawn and the boiler and firebox 
thoroughly examined by the Workshop Man¬ 
ager concerned, and the Foreman Boiler¬ 
maker, Newport, at the intervals and under the 
conditions set out hereunder : 

(a) The first examination must be made 
when the locomotive has run 230,000 
locomotive miles, or when a period of 
seven years has elapsed, whichever 
event may sooner occur; but if the 
mileage above-mentioned is run in 
under six years the locomotive is not 
to be withdrawn from service until a 
period of six years is completed. 

(b) The second examination of the boiler 
must be made when 130,000 locomo¬ 
tive miles has been run, or when a 
period of four years has elapsed sub¬ 
ject to the proviso contained in sub¬ 
clause (d). 

(c) After the above periods have been 
completed the boiler must be exam¬ 
ined when a further 100,000 locomo¬ 
tive miles have been run, or when a 
period of two and one half years has 
elapsed, subject to proviso contained 
in sub-clauses (d) and (e). 

(d) If any boiler becomes due for the sec¬ 
ond or any subsequent examination by 
effluxion of time is 
found to have run a 
low mileage, the 
Workshops Manager, 

Newport, may if con¬ 
sidered desirable rec¬ 
ommend for that boiler 
to be kept in service 
for a further period. 

(e) Every locomotive 

boiler that has under¬ 
gone repairs of such a 
nature as to make it fit 
for replacement pur¬ 
poses should be exam¬ 
ined by the Workshops 
Manager concerned 

and Foreman Boiler¬ 
maker, Newport, 
that, should the cir¬ 
cumstances warrant 
such boiler may be re- 


'Drazoings for publication 6y 'Terry ‘Kerr 

garded as having had the tubes with¬ 
drawn for the first time, and conse¬ 
quently they should not be withdrawn 
until 130,000 locomotive miles have 
been run, or a period of four years has 
elapsed. 

(0 A complete record of the life of every 
boiler is kept in the Chief Mechanical 
Engineer’s office and also in the of¬ 
fice of the workshop manager, New¬ 
port. 


Moving on to Item No.112. 

When brass tubes are withdrawn, they 
must be thoroughly cleaned and examined and 
checked for the correct weight in accordance 
with the schedule hereunder. Any tube for the 
minimum weight specified in the schedule, or 
which is less than No. 11 BWG at the smoke- 
box end must not be used in any boiler (see 
table below). 

Item No. 113: When knocking up brass 
tubes care must be taken to see that there is 


Schedule of New and Minimum Weights of Boiler Tubes (Brass) 

Class of Engine 

Diameter of 
Tube (inches) 

Approximate 
Weight New (lbs) 

Lowest Weight (lbs) 

1st Examination 2nd Examination 

A1 & A2 

2 

42 

36 

32 

C 

2 

43 

37 

33 

Dl, 2,3 & 4 

2 

37 

32 

28 

E 

2 

31 

26 

23 

G 

m 

23 

19 

17 

K 

2 

40 

34 

30 

N 

21/4 

59 

49 

44 

NA 

2 

34 

29 

25 

Y 

13/4 

26 

22 

20 

From the above schedule it can be seen the loss of weight to second examination was 25% 
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Fig 2. FERRULE BAR 
3/4" SPRING STEEL - HARDENED 


sufficient projection at 
both ends of the tube to 
ensure good service. If 
the end of a tube is within 
the face of the smokebox 
tubeplate it must be re¬ 
newed. 

Item No. 114: When 
brass tubes project less 
than i/i 6lh inch at the 
smokebox tubeplate, the 
Boiler Inspector must be 
notified and he shall de¬ 
cide whether the tubes are 
to be renewed. 

Item No. 116: When 
a brass tube is found leak¬ 
ing at the firebox tube¬ 
plate and the end of the 
tube is level or within the 
face of the tubeplate, it must be knocked up or 
renewed as may be found necessary. 

Item No. 117: Tube drifts must not be 
used under any circumstances for expanding 
locomotive boiler tubes. Great care must be 
exercised when expanding them in order not 
to enlarge or elongate the tube holes in the 
tubeplate. Only qualified employees must be 
permitted to expand, bead or weld boiler tubes 
in position. 

At the original application of either brass 
or copper fire tubes the amount of protrusion 
at the smoke box end 
was about W', this 
was to allow for the 
knocking up of the 
tubes if or when the 
beads have lifted and 
became burnt. 

The tool in Fig. 1 
was used, having dif¬ 
ferent diameters to fit 
various tubes and 
depth of groove to suit 
the protrusion at the 
smokebox, a tool hav¬ 
ing a clearance of W 
is chosen. Firstly re¬ 
move the ferrule at the 
firebox end with fer¬ 
rule bar — Fig. 2. It is 
approximately 3 foot 
long, with the lip 
about 6" from the end 
pushed into the tube 
about 2" to 6", with¬ 
drawn smartly with 
the lip engaging the 
ferrule. Usually the 
first thump will re¬ 
move the ferrule. 

If a large number 
of tubes are required 
to be knocked up it 
may be necessary to 
have the elements and 
blast pipe removed. 

The tool is placed in 
the tube and the head 


is struck with a flogging hammer until the 
face of the tool engages with the smokebox 
tubeplate. The usual amount of knock up is 
about i/s". The tubes are then expanded at the 
firebox end first then the smokebox and a new 
ferrule applied and beaded at the firebox end. 

On NA (Puffing Billy) boilers it was nec¬ 
essary to renew the ferrules only after a few 
years as they were cut out at the top area due 
to the cinders. Copper tubes were not knocked 
up. When it was necessary to remove a copper 
or brass tube it was cut clear at both ends 
using the tool as in Fig. 3. It can be either 


used by hand or driven by a pneumatic ma¬ 
chine. The nib is eccentric to the centre of the 
tool and when the point touches the inside of 
the tube the eccentric action takes place, 
punches the tube and continues to rotate 
shearing out a section about i/s" wide. The 
same tool is used at both ends. The ferrules 
are removed from the firebox end before ap¬ 
plying the cutter. The shell remaining in the 
tube plates is removed by either a hand or 
pneumatic chisel. In replacing the tubes the 
same procedure is used as for new tubes. 




slib after penetrating tube 


Nib - Tool Steel Hardened 
1/8” thick at cutting edge. 
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Copper flue tube repairs and 
removal 

It was quite common that at the end of the 
seven year period when the first examination 
of the interior of the boiler must be carried out 
that the flue tubes were in very good condi¬ 
tion. So to permit ingress to the boiler barrel 
only the centre two rows were removed. After 
the necessary repairs were carried out the 
boiler was then sent out for a further period of 
four years. During this time some of the origi¬ 
nal flue tubes begin to show signs of the beads 
starting to lift and bum and the following pro¬ 
cedure was carried out. The tubes were lightly 
expanded and ferrules — Fig. 4 — were ap¬ 
plied. These ferrules were made from ferrule 
steel 1 Vi' x Vi6" and were about 40 tons ten¬ 
sile. They were fire welded to various diame¬ 
ters to fit the approximate internal diameter of 
the flue tube at the firebox end. The end was 


scarfed in the lathe, heated to a red heat and 
left in lime overnight to anneal. The fit being 
a light driving fit in to the tube, leaving about 
W protruding for beading. Then lightly ex¬ 
pand and commence to lay the bead over with 
the ball pein of a light flogging hammer and 
finish off with a hand or pneumatic beading 
tool. Finally a very light roll with the ex¬ 
pander as the beading may have slightly loos¬ 
ened the ferrule. These were known as 
“Protection Ferrules”. 

To remove copper flue tubes which were 
screwed into the firebox tube plate it was 
firstly necessary to cut off the bead by either 
hand or pneumatic chisel. Then using a quar¬ 
ter inch cross cut chisel, either hand or pneu¬ 
matic cut a groove on each horizontal side 
centre line being particularly careful not to go 
into the threads. Take these grooves about one 
inch beyond the inside edge of the firebox 
tube plate, then using a 
suitable sized and 
shaped gouge lift the 
bottom section of the 
tube clear of the threads. 
The tube at this area is 
Vi6" thick and when this 
section of the tube is 
well clear of the tube 
plate the weight of the 
tube will cause the tube 
to drop clear of the 
threads at the top. 

By the time flue 
tubes for super heaters 
were introduced about 
1914 the oxy-acetylene 
gas process had arrived. 
The procedure at the 
smokebox end was as 
follows; using a large 
heating tip heat the end 
two inches of the tube to 
a dull red and using a 
suitable shaped tool — 
to suit the outside radius 
of the tube, about 2’ 
wide with a suitable han¬ 
dle attached — close in 
the tube from the bottom 
centre working up to the 
horizontal side centre 
line. This operation may 
require about six heats 


and close ins. Eventu¬ 
ally the tube will drop 
a fraction at the top 
showing the expan¬ 
sion has been broken. 
Returning now to the 
firebox end using a 
peg tool — Fig. 5 — 
in a large size pneu¬ 
matic riveting gun, 
engage the section at 
the bottom lifted up 
by the gouge and 
drive the tube out 
well clear of the ex¬ 
pansion at the smoke- 
box end. Suitable staging to the height of the 
smoke bottom and longer than the flue tubes 
was necessary. Firstly a rope was placed 
around the protruding tube and withdrawn 
about half out, then the overhead crane took 
over and eased the tube clear of the smoke 
box tube plate, and laid them in suitable racks. 

Before replacing flue tubes the threads in 
the firebox tube plate were cleaned up by 
hand. Replacement tubes were applied in the 
same method as for new tubes. All tubes from 
copper firebox boilers were treated in the 
rumbler located at No.50. on page 46 AME 
February 1989. After being rumbled free of 
scale etc they were inspected and weighed to 
see if they were suitable for reconditioning. 
Fire tubes were reconditioned by removing 
the damaged ends in the tube lathes. One end 
lightly skimmed for about Vi' and a new sec¬ 
tion about 12" long, flared as Fig. 6, applied 
by Tobin Bronze using the oxy-acetylene. The 
surplus material was ground off and each tube 
subjected to a mains pressure test. Finally the 
tube was swedged to the required diameter. 

With the scarcity of brass during World 
War II the length of the replaced section was 
permitted up to 26". Drawing Loco Class No. 
5267 refers to Flue Tubes Solid Drawn Brass 



Fig 6. PREPARATION FOR & WELDING 
NEW ENDS ON RECONDITIONED 
BRASS FIRE TUBES 
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Slot to admit & lock 
cutting tool in 
position 


or Copper, Arranged for Screwing was super¬ 
seded by Drawing No. 5267A referring only 
to “Solid Drawn Copper” dated 16-12-1932 
thus eliminating brass flue tubes. With the in¬ 
troduction of oil burners about 1950 it became 
apparent that flame was beginning to have a 
serious effect on the beads of both flue and 
fire tubes fitted to copper fireboxes. Corre¬ 
spondence R.S. 53/3823 states that “The serv¬ 
ice to which the boilers of oil burning ’C’ 
class locomotives are subjected is causing de¬ 
terioration of the copper flue and boiler tubes 
to the extent which suggests that first period 
copper firebox boilers will be required to be 
retubed after about four years.” Under coal 
burning this was a seven year period. 

Removal and repair of steel fire 
and flue tubes 

The beads of all steel tubes were seal 
welded. In the case of the fire tubes a facing 
tool — Fig. 7 — was used to remove the bead 
and seal weld. The cutter was high speed 
steel, 5 /i6" thick with a cutting edge at each 
end, the length depending on the diameter of 
the tube being removed. Care had to be taken 
to operate this tool at right angles to the tube 
plate so as not to gouge into the plate on one 
side, as a tool large enough to clean off the 
bead of a flue tube would be heavy to operate. 
These beads were temoved by pneumatic 
chisels and any surplus of the weld removed 
by hand grinders. The cutting tool was driven 
by a large pneumatic machine. 

The tool to cut down steel tubes was simi¬ 
lar to that for copper except that the nib was a 
different shape retained by a pin on which it 
slides. It was necessary to drive this tool by a 
large pneumatic machine. This tool was also 
used at the smoke box end. The section re¬ 
maining in the firebox end with the copper 
liner was removed by a pneumatic gouge and 
the same procedure was applied at the smoke- 
box. 

Steel flue tubes were removed in a similar 
manner to copper. A groove cut with a pneu¬ 
matic cross cut chisel on the horizontal centre 
lines just past the inside of the firebox tube 
plate. The bottom section tucked up slightly 
till it was observed that the expansion had 
been broken. The smokebox end was similar 
to copper except it did not required as much 
heat and complete removal occurred using the 
peg tool etc., as for copper flues. 

Problems occurring with steel 
tubes 

Fin holes occurring in steel fire tubes on 
the right hand side towards the smokebox due 
to the introduction of feed water from the fire¬ 
man’s side injector - the oxygen being re¬ 
leased from the water at this point. These fine 
blows retarded the flow of cinders down the 
tube and in conjunction with the sediment in 
the water formed a cement substance blocking 
the tube and also sealing up the leak. This 
tube would be blocked at the examination by 
the inspecting boilermaker and if it showed no 
signs of leaking it would often left as is. If the 
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long auger was 
put through to 
clear it, it was 
necessary to re¬ 
place a leaking 
tube. One 

blocked tube 
had no effect on 
the boiler steam¬ 
ing. 

Both flue and 
fire tubes were 
originally ap¬ 
plied with cop¬ 
per liners and 
this caused elec¬ 
trolysis to eat 
into the tubes 
where the 

prossering oc¬ 
curred. The sur¬ 
face being 
broken by the 
prosser speeded 
the action. If the 
tubes were al¬ 
lowed to remain 
in over four 
years this al¬ 
ways became a 
problem by 
causing leaks. It 
could be tempo¬ 
rally repaired by 
applying blanks 
at both ends of 
the tube. In the 
case of fire 
tubes, these 
blanks were usu¬ 
ally made from 
sections of solid 
drawn element 
tube, one end being plugged by arc welding a 
steel disc in. The other end was annealled and 
drifted to be a neat fit in the tube, allowed to 
stand proud about W then expanded in. The 
same procedure was used at the smokebox 
tube plate. Blanks could not be applied to flue 
tubes but due to their thickness it was possible 
to seal leaks by the arc welding process using 
a 12 gauge electrode using multi-runs. 

Both flue and fire tubes were also subject 
to radial cracks forming in the beads. In the 
case of flue tubes they could be sealed using 
the arc to prevent further cracking leading to 
leaks. Due to the thin beads of fire tubes this 
was not possible so a ferrule as used in copper 
fire tubes would be applied. 

Instruction 57/11146 of 4 August 1958 
states: 

“Where the bead of a steel boiler tube 
shows signs of cracking and is too thin for a 
weld repair to be effected, it may be repaired 
by applying a steel ferrule in preference to 
renewing the tube. 

In such cases the following procedure is to 
be adopted 

1. Re-expand the tube to be ferruled. 
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2. Lightly rebead tubes where bead has 
lifted from the plate. 

3. Prepare and drive a steel ferrule into 
the tube until flush with existing bead. 

4. Submit the tube plate diagram indicat¬ 
ing tubes that have been ferruled.” 

In the early 1960s with the steam era com¬ 
ing to an end the introduction of portable elec¬ 
tric right angle disc grinders the beads and arc 
welding seal were removed by this process. 
The tube plate was cleaned up at the same 
time and when tubes were reapplied no copper 
liners were used thus allowing a longer life for 
the fire tubes as no electrolysis occurred. 

Steel fire tubes removed after a four year 
period were often in very good condition due 
to satisfactory feed water treatment. They 
were reconditioned by removing about 10" at 
the firebox end and butt welding a new sec¬ 
tion on. The flash being ground off and the 
end swedged to suit. When flue tubes were 
reconditioned the new end was applied by 
oxy-acetylene welding. It was possible to 
have about eight fire tubes blanked before 
consideration would be recommended for the 
boiler to be retubed. 
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A bitter taste 

Sir, 

Last weekend I inspected a 5" gauge loco¬ 
motive which had the week before suddenly 
developed a two exhaust beat exhaust instead 
of the usual four. The reverse eccentric on the 
right had side had slipped around the axle pre¬ 
venting that valve from opening the ports. 
This was revealed when the locomotive was 
turned over. With the load removed form the 
axleboxes these were found to be very sloppy 
in the frames as were the axles in the axle- 
boxes. The front coupling rods appeared to no 
longer have bushes in them as the front axle 
could be rotated about 3 /s" at the rim without 
anything else moving. The rest of the motion 
was no better. 

The owner had just purchased this locomo¬ 
tive and this was his first run. He had been 
assured that the locomotive was a good per¬ 
former and he would get many years use out 
of it. I was not present at the steaming but 
those who were said that its performance was 
not so good. It would not hold steam pressure 
on Blair Athol coal even with a load. The 
blast pipe was nowhere true to the chimney, 
being almost Vi" behind and to one side of the 
petticoat pipe. The grate had only about W 
air spaces and the ashpan had the usual re¬ 
striction over the rear axle. 

The point to this letter is that we, as experi¬ 
enced model engineers, should be responsible 
and honest when selling our models. Many 
purchasers do not have the experience to 
know what is a good or bad buy nor do they 
have the facilities to carry out repairs or a 
rebuild should it be necessary. 

In the above case, the purchaser is now 
reliant on others to effect the necessary re¬ 
pairs. He was naturally quite disappointed 
with his purchase and needed some reassur¬ 
ance that he had not bought a complete 
lemon. 

Peter Lukey, Qld. 

Mill memories 

Sir, 

I recently received my copy of the AME 
and would like to express my thanks, and to 
say how much I enjoy it. Always look forward 
to its arrival, an article in this issue, interested 
me, written by Mr Dave Harper, entitled, “A 
Steam Chest Special”, all about the wonderful 
old steam engines at the Mill in Maryborough, 
Qld. I was involved in the sugar industry for 
the last ten years of my working life, and was 
a maintenance fitter and turner, at the Fran- 
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leigh Sugar Mill, in Mackay, Qld. I retired 
from there five years ago. 

However my main reason for writing you 
was to draw your attention to something that 
may interest you regarding some mill engines, 
also in Queensland, you might like to pass this 
information on to Mr Harper. If he does not 
already have knowledge of these engines it 
would be great if he could do a write up on 
them for the AME. 

These units are still in operation driving 
Mill Rolls at Hecks Sugar Mill at Rocky Point 
near Beenleigh in Qld. This is the smallest 
Mill in the state and is privately owned by the 
Heck family. These engines were built by Sar- 
geants Engineering in Brisbane, their work¬ 
shops being in Alice St., opposite the 
Botanical Gardens, where the Park Royal Ho¬ 
tel now stands. They were established there 
for almost one hundred years and next to 
Walkers Engineering in Maryborough were 
the largest manufactures of Sugar Mill Equip¬ 
ment in the Southern Hemisphere. At one 
stage of my working life I was employed by 
them during the 1960s and 70s. The firm was 
eventually gobbled up by Aust. National In¬ 
dustries and then like many other engineering 
shops, fell by the wayside sometime in the 
1980s. 

Well, hope I am not boring you with all 
this, and that you may find some of it of inter¬ 
est. I would like to take this opportunity to say 
what a great magazine you produce, and to 
wish all a very happy Christmas and every¬ 
thing good for the New Year. 

Roy Florent, NSW 

How about a steamer? 

Sir, 

Would it be possible to see in our maga¬ 
zine a construction series of an Australian de¬ 
sign locomotive, as there are a number of 
firms supplying castings for NSW and 
Queensland steam locos in 5” gauge. 

Good for experienced builders, but to get 
newcomers into our hobby we need articles to 
give them a guide to the many pitfalls to the 
beginner. I was one of them, and have a 5" 
loco now finished after lots of troubles and 
headaches with leaks and design problems 
and alterations to get it working properly. 

It now goes pretty well and looks good on 
the track. It is not an Australian design, a dif¬ 
ferent looking Sweet Pea. But I would like to 
build an Australian type but my age might 
stop me finishing it. I might still have a go 
anyway. You can see we need newcomers and 
information articles to put them on the track. 
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AME is still a great magazine. I am a 
member of a small private club up here (six of 
us) but we really enjoy our hobby. 

Eric Lucoc 

Thanks Eric for your vote of confidence 
in AME. With the electric powered 422 al¬ 
most finished, AME is well aware of the 
need for a steam loco project. In fact, we 
have had one in preparation for some time, 
and I am sure it will be well received when 
the series commences. The steam loco pro¬ 
ject is in an advanced stage but it will not 
be published until all the episodes in the 
series are ready. This is to avoid gaps in the 
publication, as we have experienced with 
the 422 series from time to time. In the 
meantime we have a few interesting short 
projects to keep you in shape before the 
steam locomotive eases out of the round¬ 
house!.. bmc 

Buyers beware 

Sir, 

After completing enough of our new club 
track, I took my NSW 12 class engine up for a 
test run. When I built this engine, my first, I 
fitted an oversize axle pump, as I wanted to be 
sure it would supply 110% of the water re¬ 
quired. 

After several runs, and the axle pump by¬ 
pass tap opened to give the required Vi glass 
of water, I did a run without checking the 
water level (a case of over confidence), when 
I suddenly ran out of steam pressure. With no 
water indicated in the glass, this required fran¬ 
tic action on the tender hand pump but to no 
avail. The fire was dropped, and on returning 
home, the boiler was filled with water and 
tested with 100 PSI air pressure. 

Sure enough I had a pin hole leak in the 
fire box at one of the upper side stays. This 
caused deep despair at the thought of remov¬ 
ing the boiler and fittings to allow repairs to 
be carried out. 

On removing the two pressure relief valves 
from the boiler, I noted that I could see the 
shiny ball inside one valve but could not see 
the ball in the other. 

On dismantling the valve I found the ball a 
rusty mess. I then dismantled the axle pump 
and found both balls rusty, with rust on the 
seat of the inlet valve, hence no seating of the 
ball. The next job was checking the balls in 
the hand pump and they were found to both 
be black and a film of rust was on the inlet 
seat. 

After repairing the boiler I made a twin 
gauge testing rig for the boiler, but as it took 
me a while to repair the boiler it had water in 
the hand pump of the tester for a month. 
When I removed the valves from the hand 
pump, both balls were starting to go black. 

All the balls and relief valves came from a 
well-known supplier in the UK, so I’m not 
impressed with their quality control. 

I have, a little late, been advised to always 
soak and test the so-called Stainless Steel 
balls before use. A warning to all builders. 

M. C. Rachow, NSW M. 
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Area representative 

We have a vacancy for a South Australian 
area representative. If you think you may be 
interested in representing AME at a local 
level, and by sourcing out local stories and 
events, call or write to me. Like all AME 
“jobs”, this is a voluntary one. It isn’t oner¬ 
ous, but it does give you the satisfaction of 
knowing you are helping our fellow hobby- 

Phone and fax number change 

From July 1996 my phone and fax num¬ 
bers will be: phone (02) 9649 5301, 
fax (02) 9646 1362. 

60 Class books 

AME Retail have no more supplies of this 
book. To our knowledge there are no plans for 
a reprint — but we can live in hope! 

Back issues 

We recently came across a few copies of 
several issues of AME prior to issue number 
32. They have been added to the back issues 
listing. Check to see if there are some that you 
need for your collection. There’s not very 
many, so don’t leave it too long! 

422 article 

I’m sure that Mr Phillips of Queensland 
will be delighted (Letter Box, AME Nov-Dec 
1995), but to our 422 constructors our apolo¬ 
gies for missing this issue. 

We intended to present the various colour 
schemes applied to the class. However, the 
article has been held over until the May issue 
because the research took longer than antici¬ 
pated due to the many subtle variations — 
even among the same colour schemes! I’m 


sure that the locomotives were constructed 
with standard parts, but the SRA paint shop 
seems to be in a world of its own! 

All of the major colour variations will be 
presented in full-colour, so don’t miss out on 
the May issue. This information may also be 
of value as a painting guide for builders of 
other classes of NSW SRA diesel locomo¬ 
tives. 

AME’s 42218 is virtually complete. It has 
been to a few Sydney clubs on impromptu 
visits. We hope to make up an official tour 
around the country a little later on: we’ll keep 
you informed. You may even see it at the 
AALS convention. 

3rd Model Engineering 
Exhibition 

I have received notification from the or¬ 
ganising committee that the exhibition will be 
on 5 and 6 October 1996. This exhibition has 
been moved from Rowville to Monash Uni¬ 
versity in the Melbourne suburb of Clayton. 

Try to give this event all the support you 
can. It is a great opportunity for the general 
public to meet model engineers when they 
have time to talk and are not behind the throt¬ 
tle or working on the running day support 
staff. It also lets model engineers see each oth¬ 
ers’ achievements under fairly relaxed condi¬ 
tions. 

Trade and commercial 

Hare & Forbes Pty Ltd will be holding 
their 3rd annual sale and demonstration day 
from Thursday 16 May to Sunday 19 May. 
This sale is of particular interest to model en¬ 
gineers. Besides the many extra special ma¬ 
chine and tool prices and the Rotary Club 


barbeque, there will be many practical demon¬ 
strations. The Hornsby and District Model 
Engineers will have a large display of mem¬ 
bers’ work. Some of the members will be op¬ 
erating metal lathes and other equipment to 
manufacture model engineering related pro¬ 
jects. It’s a great opportunity to ask questions 
of seasoned model engineers. There will be 
woodturning and other wood related demon¬ 
strations by experienced operators. Another 
feature of this weekend is the presence of 
trade technical representatives to help answer 
those special questions you might have. See 
their ad on page 2. 



Peter Uscinski in his Finn 7, (above) a 
renovated seven metre fishing vessel. Peter 
developed the engine and boiler for this boat. 
He said “It’s not really a traditional steam 
boat but it’s as close as I can get without hav¬ 
ing to start from scratch.” He is now offering 
similar engines and boilers for sale. See his 
display ads in this issue. 

AME’s under 25s 
encouragement award 

Don’t forget to have your project at the 
AALS convention over the Easter weekend. 
The entry form and conditions were in the 
Jan-Feb issue. You don’t have to be a member 
of a club or AALS to enter, the main condi¬ 
tion is your age. You will still have to register 
as a convention delegate to enter the grounds. 
Your project should be on display forjudging 
over the weekend and you should be present 
at the prize-giving meeting on Sunday eve¬ 
ning. 

Recently formed club 

Following my request for information in 
the Nov-Dec issue, Kel Davey sent word 
about the new model engineering club at 
Grandchester, Queensland. The club, mainly 
for those in the Lockyer Valley area, has a 
portable track and is negotiating a lease on 10 
acres of council land close to the Grand¬ 
chester railway station. The club has a mem¬ 
bership of about 24 and meets at 7.30pm on 
the 3rd Thursday of each month at the Rose¬ 
wood State High School. The President, Geoff 
Gillam, can be contacted on (074) 65 5264 for 
further information. 

Wrong number 

The correct phone number for information 
about the formation of the Warringah Model 
Engineers is (02) 9981 1300 during business 
hours. Ask for Bob. » 
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CLASSIFIEDS 


MICROCRAFT PRESENTS... 

• VHS Instructional Videos from the USA (PAL) 

Basic metal lathe operation Vol 1 & 2, 

Basic milling machine operation. 

Greensand casting techniques (foundry) Vol 1 & 2 and 
CNC X-Y-Z using car alternators (car alternators used as 
inexpensive power stepper motors!) $49.95 each plus $6 P&H, 
includes printed notes and diagrams 
* Credit cards accepted * Call Bob for more details: 
MICROCRAFT , PO Box 514 Concord, NSW, 2137 
Phone (02) 744 5440 

BOILER — MANUFACTURER OF 

• Custom made to suit your requirements. Wet-back — BRIGGS — 
Water-leg — to meet within AMBSC and DLI boiler codes. 

Ph: (08) 255 4378 Fax (08) 380 9695, PO Box 321 Virginia 5120 

6" scale Traction Engine For Sale 

• Wallis & Stevens, Briggs Boiler, Forced sale, negotiable price, 
more information contact Bob (097) 33 4019 

ALLCHIN TRACTION ENGINE 

• Castings & Components for the allchin in AW scale (See AME 
Sept 1995). Injectors all sizes to 16 pint. Ph Peter (049) 94 9133 

12V DC 20 Amp electric motors. (V3 HP) 

• A limited quantity now available. With 2:1 angle gearbox $40 + 
p&p (will fit into 5" gauge bogie.) Also ideal for battery driven 
boats. For dimension sketch send DL sized stamped addressed 
envelope to RAILHEAD PO Box 276, WYONG 2259 

Cliff & Bunting For Sale 

• 3" scale Traction Engine. Price $8000. Ring W. Heard 
(066) 86 4000 

Loco For Sale 

• 5" gauge BR class 2. Engine running on air, tender complete, boiler 
parts. $1700 o.n.o. Ph John (055) 95 1500 

Cliff & Bunting Traction Engine For Sale 

• Only needs Governor & Diff to complete. Briggs boiler. Will run 
now. With trailer $6000.1 McArthur (055) 95 1195 


lOVV'gauge Loco & Railcar Set 

• 1. Loco NSW 44 Class Diesel & 2 Passenger Carrying Cars. 

• 2. Railcar Set. 2 Carriages (Explorer look alike) Both petrol 
powered & Suitable for commercial use. Further information Ph 
Warwick Shumack (067) 42 4637 

7 V 4 " Gauge Loco. Parts 

• Denver and Rio Grande Cl9 2-8-0. Plans - 4cyl castings, 2 cyl 
sleeves, 2 sets frame material, eight drivers, copper boiler barrel 
25W OD x 0.165" wall. $650 Ph Les on (044) 64 1304 

Lathe For Sale 

• Hobbymat MD-65, German precision, 65 x 300 centres, new 
condition with extras. $1800, Ph Leo on (047) 84 1206 A.H. 

Loco, Track and Wagons For Sale 

• 5" gauge SA 930 class loco and driving truck $1700 o.n.o. 

• 714" gauge Ally Trak in 20ft lengths, about 400ft of running rail & 
4 points, 2 in good cond, 2 need resharpening. Rail xsection is W 
head x 1" high. $1400 

• 5" gauge rolling stock. Bogie Tanker, Bogie Open Wagon, Bogie 
Hopper Wagon, 4-wheeled Brake Van (English style). 

Ph (08) 263 1766 A.H. (08) 337 6122 B.H. Fax (08) 365 1890 

5" gauge Loco For Sale 

• Don Young Railmotor, tender, & semi-scale bogie riding truck. 
Current boiler cert. $4500 o.n.o. Graeme, ph (049) 50 4196 

5" gauge 0-4-4-0 Loco For Sale 

• Four-cylinder compound plus tender. Current boiler cert. Runs 
well. Ph Michael (079) 22 1799 

Wanted — 7 V 4 " gauge Steam & Diesel Locos 

• Suitable for public passenger hauling. Narrow gauge prototype 
with large boiler and cylinders, capable of hauling up to 3 tons. 

• Diesel type loco also requiredfor use as track maintainance loco. 
Phone Allan (059) 88 4114 

5" gauge Pansy For Sale 

• GWR (UK) 0-6-0 LBSC design Panier Tank. Complete except for 
boiler. For information & Photos call Mr Webb on (06) 282 3964 


Subscribers Free Market 


FOR SALE 

Model steam horizontal mill engine, as new, suit glass case display. 
$895.00 Neg. D. Wilson (03) 93705796 

50 Assorted Live Steam Mags. O gauge tinplated signal in boxed 
condition. "Wrenn" O gauge engines & rolling stock, enquiries to 
Bruce (048) 68 2030 

Scale miniature working kerosene burning marker lamps UK 
manufacture clear red interchange lenses to suit 714" gauge 
Locomotives $150.00 Des. (03) 9879 1280 

Stuart Turner Beam Engine model. $650 + freight. Ph. (003) 31 8285 

WANTED 

Bench lathe AW or under also small bench mill Colin Wear (049) 97 
4838 (Still looking for information on "A" Class Climax Loco’s!) 
Centre steady for Myford ML7 Lathe Good condition, reasonable 
price. Ph Glenn (044) 57 3139 

Wanted to buy Myford Super 7 Lathe in good/excellent condition. 
Will travel to inspect. Ph Alf (054) 82 6936 

Wanted — Model steam railway enthusiasts in or about Forster, 
Taree, Wingham areas. Ph Ken Jackson on (065) 54 3298 
Milling attachment to suit Hercus 9 inch swing precision lathe. Ph 
Bill (03) 9857 6721 


Old Glory magazine, August 1995 issue, M. Burke, 288 The River 
Road, Revesby, 2212. 

Wanted — Stainless Steel 310 or other high temperature type. Ph Des 
(085) 63 3729. 

HELP 

Help needed to get started with a 1'A” VR K Class. Plans or parts 
Rev Ph Jim (055) 77 4307 


Classified rates 

• $3.50 per line as published (including heading). As a rough 
guide, count 58 characters per line (including spaces and 
punctuation). No limit to the number of words. 

Subscribers Free Market conditions 

• Non-commercial only, at the publisher’s discretion. 

• Maximum of twenty words, including your contact name, 
phone number or address. 

• Posted, on special form provided. No faxes please. 

• 5" gauge or larger locomotives (for sale) are not eligible. 

• Only one entry per issue. 
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OPAL 






A magnificent 42 inch long, scale model open steam launch based on the original drawings 
of the 1907 fast steam launch. Opal is 1/10th scale, and the kit includes: 



• The Marten, Howes Bayliss, twin cylinder, slide valve, reversible steam engine. 

• Scale vertical boiler, pipework and pressure gauge. 

• Hand-laid fibreglass hull. 

• Laser cut bulkheads and full mahogany decking, seats and floors. 

• Stainless steel propeller shaft, brass propeller and skeg. 

Also available are single and three cylinder steam plants and scale hulls of famous steam 
yachts. . 


19 Porter Street, Bondi Junction, NSW, 2022 
Phone/Fax: (02) 389 5086 


MODEL ENGINEERING 
SUPPLIES PTY LTD 

ACN 054 886 924 

We supply a comprehensive range of 
model engineers needs including: 

TAPS & DIES: BA, ME, Brass 
FASTENERS: Screws, Nuts, Rivets, Pins. 
MATERIALS: Copper, Brass, BMS, Stainless, I 
j Spring Steel, Silver Steel, Gunmetal, Cast Iron, : 
in all shapes and sizes. 

FITTINGS: Injectors, Gauges, Valves, etc. 
CASTINGS: Simplex, Blowfly, Equipment, 
j Specializing in VR Loco drawings and castings j; 

We offer a very friendly and efficient service. 
For a FREE Price List: write, call or fax 

Wayne Roberts 

7 Reeves Close, TULLAMARINE, Vic, 3043 
Phone or Fax (03) 338 7368 

CREDIT CARDS WELCOME 


Suppliers of 
Machinery and 
Tools for 
Working in Metal 
and Wood 

WE SUPPLY PLANS AND CASTINGS 
FOR QUEENSLAND LOCOMOTIVES 

* QGR AC16 2-8-2 Locomotive * 


Built by Baldwin 1943 




LOCO No of DWGS PRICE No of CASTINGS PRICE 

5" A10 12 $84.00 76 $460.00 

5" A12 12 $87.00 73 $585.00 

5" PB15 5 $52.00 58 $550.00 

5" AC16 4 $53.75 54 $553.30 

71/4" BBI8V4 16(fuii-size)$126.00 

Other Queensland Locomotive Models Under Development 

JOHN STRACHAN 

HOBBY MECHANICS 

P.O. BOX 785, KENMORE QLD 4069 
PHONE (07) 374 2871 FAX (07) 374 2959 
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Precision Machining 
for all Models 

Do you not have the necessary Skills, or the 
Machining Capacity, or not enough time to 
devote to the construction of your model? 

We offer our 
services as 
specialists in 


muling. 

Turning and 
Grinding, and 
have the 
necessary 
machinery to 
do the work. 

Send us your drawings and specifications 
for an obligation free and competitive 
Quotation. vVe are geared especially to 
cater for Model Engineering. 

For further information: 

John Podmore 

P.O. Box 40, DAYLESFORD VIC 3460 
Phone (053) 483-416 Fax. (053) 482-635 

\ _____ / 


precision 

Drilling, 




Suppliers of 
Machinery and 
Tools for 
Working in Metal 
and Wood 



THE MODELMAKERS 

SHAPER 

An Extremely Useful 
Tool in any Workshop 
Now Returns in an 
Attractive Style for the 
Model Engineer! 
SPECIFICATION: 

MODEL HMS150 MARK I 

• STROKE LENGTH - 150mm 

• CROSS TRAVERSE - 150mm 

• WORK CLAMPING SURFACE: 

Vertical — 150mm x 150mm: 
Horizontal — 150mm x 150mm 

— 40mm • TOOL BIT SIZE: Square — 8mm; Red, 
8x12mm • Available in the Following Styles: A — As Castings with 
Drawings. __ B — As Castings with Heavy Machining Completed and Drawings. 
□ C — Complete Ready for Mounting to Vour Lathe using Your 3 Jaw Chuck 
as Drive Unit, n D —Complete on Bench Stand with 370W Electric Motor 


Please Send Stamped Addressed Business Envelope for More Details. 


JOHN STRACHAN 

HOBBY MECHANICS 

P.O. BOX 785, KENMORE OLD 4069 
PHONE (07) 374 2871 FAX (07) 374 2959 


Australian MODEL RAILWAY 



4V 2 " METAL CUTTING «sk 



LATHE (6 

Precision and 
ruggedness to suit 
industry, school or 
hobby use. Over 
25,000 sold 
worldwide. 


Made in USA 

2-year Warranty 

TAIG MACHINERY Ph: 01526 974 2( B 

(06) 281 5660 (AH) 

59 Gilmore Cres. GARRAN ACT 2605 Fax: (06) 285 2763 


Dolphin 3" x 4" Marine 
Steam Engine 



Suitable for boats to 25ft. 
Robust design 
Large steam ports 
Ball bearing crank 
Low maintenance 
Height 26", Width 13" 

Full set of castings: 16 
iron, 10 bronze. Plus 6 
full-size drawings. 

$1,200 

Complete engine to 
various stages. POA. 


Peter Uscinski Pity. Ltd. 

39 Cavendish Road 
COORPAROO Queensland, 4151 
Phone: (07) 3397 3141 
Fax: (07) 3397 3142 
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LATHE TOOLING 


♦♦♦ New Release Video ♦♦♦ 

"Lathework for the Beginner". Features include: Setting 
up the lathe, facing, boring, drilling, parting off. It includes 
10 mins just on sharpening the tool bits. $52.95 inch P&P 
♦♦♦ Workshop Reference ♦♦♦ 

A plastic coated pocket size card booklet. Full of tapping 
sizes, threads, speeds & feeds, geometric tolerances, 
conversions plus more! $15.00 incl P&P 

♦> Latest Edition ♦> 

Fitting and Machining — 677 pages. Over 60 pages on 
Lathework alone. The book includes milling, filing, heat 
treatment to name a few. By far the best on the market at 
$76.00 incl. P&P 


^Free BULK CATALOGUE with each order. Full with ^ 
over 1000 tooling items, all at trade prices or less, OR 
send $10.00 for the catalogue only to: _ ^ 


L.P.R. Toolmakers 

3 First Street, BROADFORD VIC 3658 

Phone/Fax (057) 841351 till 8pm 

Bankcard phone orders accepted. 



Live Steam 
Supplies of Victoria 

a division of Bredhurst Engineering P/L 
26 cnr. Durham & North Rds. Kilsyth, Vic, 3137 

A.C.N. 005 439 823 

We supply a wide range of Model Engineering 
needs including fasteners and metal sections 


We stock plans and instructions for Australia’s own 
Cliff & Bunting Traction Engine in 3" scale, as 
designed and built by Peter Bucknell. 



Also in stock are our own 7W gauge bogies, 
complete with or without brakes, and in Kit form. 
Please write or call for our stocklist at the 
above address or telephone (03) 9723 9722 


Professional Quality Products 
For Discerning Craftsmen 

♦ Wide Range Of HSS & Carbide Tooling. 

♦ Machine Tool Accessories. 

♦ Measuring Equipment, Woodworking Tools. 

♦ Horologists tools & Small machine tools. 

♦ Easy Mail Order, Credit Card Facilities. 

♦ New Informative Catalogue $10. 

Melchester Engineering Pty Ltd 
PO Box 99 Kallangur, QLD, 4503 
PHONE (07) 3285 7000 FAX (07) 3889 0808 


HUNTER VALLEY 


of 

MODEL TRACTION ENGINES 

are invited to participate at 
Steamfest in Maitland NSW 
April 17-21,1996 

Event is winner of 3 Tourism Awards, featuring: Local 
steam rail trips, working steam traction engines and 
steam rollers, historic workshops, steam launch rides, 
model train exhibitions, vintage buses & veteran cars, 
traditional jazz, woodchopping, arts & crafts, wine & 
food, a Great Race and Grand Parade. 

For further details contact Bob Neal (049) 32 8507 or 
Terry O'Neill (049) 26 3808. Hunter Valley Steamfest 
PO Box 351 Maitland NSW 2320 




Interested in metalworking? 


If your interest in metalworking extends beyond 
model engineering, grab a copy of 

House & HOME 

the practical magazine that includes welding, machining and other 
aspects of metalworking, as well as woodworking and building 
skills, in projects for the home. 

Published every second month (Feb/Apr/Jun/Aug/Oct/Dec). Available from 
newsagents or by subscription ($40 for 12 issues, $22 for six) from 
Skills Publishing Pty Ltd, PMB 7, Rozelle, NSW 2039. Ph: (02) 810 6222. 
Contributed articles are invited -- ask for our Guide to Authors. 
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E. & J. WINTER 

MODEL ENGINEERING SUPPLIES 



N.S.W. 32 class N.S.W. 38 class 


Professional quality, fully detailed plans by Ernest 
Winter. Comprehensive casting sets for a growing 
range of Aust. steam locomotives including 
NSWGR 12,13,30,32,35,36,38 and 50 classes; SMR10 
class; VR K class; all in the popular 5" gauge. 

The entire works of O BURNABY BOLTON. 23 
stationary and marine steam engines (inch the 
Triple Expansion Eng.) 13 IC engines, over 60 live 
steam locomotives 0 to 7V \" gauge. 

Australian agent for DON YOUNG DESIGNS and 
"Locomotive Large and Small" magazine. 

ARGUS books and MAP plans for model 
engineering, model boats and aircraft. Many 
castings to suit are available. 

Materials, tools, fasteners for the Model Engineer. 
Send for our forty four page illustrated handbook 
at $6.00 posted. 

E. & J. WINTER — BOLTON SCALE MODELS 

P.O. Box 126, Wallsend 2287 N.S.W. 

14 Craignair Close, Wallsend N.S.W. 
_ TELEPHONE (049) 51-2002 ME3 



Suppliers of 
Machinery and 
Tools for 
Working in Metal 
and Wood 



BUDGET 

BOGIES 



Based on 

Queensland 

Government 

Railways 

Design 


7V 4 " Gauge 5" Gauge 


Bogie frames, aluminium 
Axleboxes C.l. One stick 
Wheels 

Springs, set of 8 

Complete set of parts 

Ready to run, anti friction bearings 


$59.60 set $34.50 set 

$10.70 ea $7.00 ea 

$23.00 ea $6.90 ea 

$24.00 set $22.50 set 

$225.00 set $105.50 set 

$395.00 set $285.00 set 


HOBBY MECHANICS 

P.O. BOX 785, KENMORE OLD 4069 
PHONE (07) 374 2871 FAX (07) 374 2959 



Cam Saw 

10-0i/!'yr!7£ y. 
d './'Illi; r^u 


For the best in 
Engineering books 


• Chapter 6 (38 pages) deals with Vi 

the concern is full size rr“— -- - 

full of great information i 

• Chapter 7 starts with a 5 page summary . 


The Best book on Locomotive Valve Gears we have seen..! 

So good We just HAD to Reprint it..! Covers Valves, Valve Gears and Valve Setting in Depth..! 
272 page, hardbound book Jammed FULL with information... Great Value! 



of Locomotives. 



of Raising and Lowering I 
the Crank Pin. 


METHODS OF PAYMENT: Thesimplest(andcheapest)waytopayusisbyusing 
eitherVISAorMasterCardcreditcards—justquoteyournumberand expiry date. 
Otherwisepleasepay,inSterling(£Stg),bylntemationalBankDraft. m 


Learn ALL about Locomotive Valves and Valve 
Gears! Send for your copy now! 272 pages... 274 
drawings... diagrams and photographs. 
Hardbound A5 format. 

Prices (including P & P to Australia & New 
Zealand) £17.85 Surface Mail, £22.75 Air Mail. 

CAMDEN MINIATURE STEAM SERVICES^ 
Barrow Farm, RODE, 

«rr BATH, BA3 6NZ, U-K == 
m Tel: + 44 1373 830151 ES 
Fax: + 44 1373 830516 , 
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Plough Book Sales 


A History of Aircraft Piston Engines, 244 pages.$38.00 

A. H. McDonald, Industrial Pioneer, 350 pages.$30.00 

Diesel’s Engine Vol. I, From Conception to 1918.$99.00 

Old Marine Engines The World of the One-Lunger.$49.50 

Australian Steam Power — Bi-Monthly magazine.$ 4.50 

Guide for the Boiler Attendant’s Certificate .$18.95 

New Catechism of the Steam Engine (1904) 437 pages .... $29.50 

The Portable Steam Engine.$39.00 

Spark Plug Collector’s Guide Volume III, 90 pages.$29.00 

Steam Engine Design (1896), 150 pages.$19.00 

Steam Engine Principles Their Application, .$22.50 

The European Traction Engine Register 2nd Edition.$11.00 

The Last Years of Mill Engine Building, 138 pages.$37.00 

The Victorian Steam Heritage Register, 200 pages.$29.00 

The Story of the Britannia Iron Works, Marshall.$63.00 

An Introduction to Stirling Engines, 80 pages.$19.50 

Practical Notes on Hot Air Engines.$25.00 

Stirling Cycle Engines, 122 pages.$17.00 

50 Perpetual Motions (1899), 30 pages.$ 7.50 

507 Mechanical Movements (1893), 122 pages .$15.00 

Making Charcoal and Coke, 23 pages.$ 6.00 

Practical Distiller (1910), 156 pages.$17.00 

Windmills & Wind Motors (1910), 78 pages.$12.40 

Building & Running of Steam Traction Engines Models . . . $46.00 
Building Simple Model Steam Engines by Tubal Cain .... $15.00 

Building the Allchin by W. J. Hughes, 256 Pages.$37.00 

Building the Climax by Kozo Hiraoka, 224 pages.$59.50 

Building the Henly ‘Junior’ Steam Engine.$ 3.00 

Building the Shay by Kozo Hiraoka, 194 pages.$55.00 

Building the Stuart Beam Engine .$11.50 

Building the Stuart No. 1 Engine.$11.50 

Gas Turbine Engines for Model Aircraft.$40.00 

Gears For Small Mechanism by W.O. Davis .$59.50 

Machinery for Model Steamers, Boilers and Engines.$12.50 

Model Boilermaking by E. L. Pearce.$13.00 

Model Jet Reaction Turbines.$16.00 

Model Steam Turbines.$13.50 

Model Engine Construction (1894), 350 pages.$28.00 

Model Hit and Miss Engine lVs" bore 1W Stroke.$21.00 

Model Petrol Engine by E.T. Westbury .$35.00 

Model Petrol Engines — Design & Construction.$12.50 

Model Stationary Engines, Their Design & Construction . . $14.50 

Model Steamer Building, by Percival Marshall.$12.50 

The Model Steam Locomotive, 208 pages.$34.95 

So You Want to Build a Live Steam Locomotive.$55.00 

Steam and Stirling Engines You Can Build, 160 pages . . . $60.00 

Steam and Stirling Engines You Can Build Book 2.$69.00 

The Sterling Engine Manual by James Rizzo, 195 pages. . . $55.00 

Timber Times Logging Modeling Magazine.$ 9.50 

Twin Cylinder Horizontal Steam Engine plans.$ 3.00 

Modern Locomotive Construction 1892, 657 pages.$90.00 

Valves & Valve Gears for Steam Locomotives.$25.75 


Model Engineer (assorted issues from 1928).$ 3.00 

Strictly I.C. Magazine (6 issue sub. $45).$ 9.00 

Design/Build 200 Amp Welder, 30 pages.$ 8.00 

How to Build a Solar Cell that Really works.$ 9.20 

How to Run Three Phase Motors on Single Phase Power . . $ 5.75 

Power Inverter Technology.$ 8.00 

Advanced Machine Work (1925 workshop), 800 pages .... $44.00 

Around Wilfs Workshop the Restorers’ Handbook.$25.00 

Art of Coppersmithing A practical Treatise, 352 pages .... $39.00 

Art of Engraving, 199 pages.$20.50 

Blacksmith Shop & Iron Forging, 96 pages.$14.00 

Brass Hints & Tips (Foundry), 16 pages .$ 5.75 

Dies — Their Construction and Use (1917), 400 pages .... $28.00 

Elementary Forge Practice, 288 pages.$20.00 

Forge Craft (1913), 175 pages.$15.00 

Foundry Manual (1958 US Navy publication), 300 pages . . $37.00 

Gears and Gear Cutting, 136 pages.$16.95 

Grinding, Lapping & Honing, 78 pages .$15.25 

Handbook of Mechanical Design.$39.00 

Hardening, Tempering and Heat Treatment, 128 pages . . . $16.95 

Hardening Tempering & annealing.$18.50 

How to Build a Forge, 15 pages .$ 9.00 

Indexing Tricks (1903 milling machine work).$ 7.00 

Ingenious Mechanisms for Designers Vol. 1, 536 pages.... $65.95 

Lapping & Polishing by E.K. Hammond .$12.50 

Lathe and Planer Tools (1908), 40 pages.$ 5.75 

Laying out for Boiler Makers 3rd Edition 1918.$80.00 

Lil Bertha Electric Furnace, 67 pages .$16.00 

Machine Tool Reconditioning, 533 pages.$91.50 

Manual of Blacksmithing by John R. Smith (1902).$19.95 

Melting & Casting Aluminium (1925), 253 pages.$18.50 

Ornamental Turning by John Henry Evans, 344 pages. . . . $35.00 

Practical Blacksmithing & Metalworking, 360 pages.$39.95 

Practical Lessons in Metal Turning & Screwcutting.$24.50 

Shapers by Emanuele Stieri (1942), 180 pages.$17.50 

The Beginners Guide to the Lathe by P. Marshall .$15.25 

The Care and Operation of a Lathe (1942), 105 pages .... $11.00 
The Complete Handbook of Sand Casting by C.W. Ammen $32.95 

The Machinist’s Bedside Reader, Projects, hints, tips.$38.00 

The Machinist’s Second Bedside Reader by Guy Lautard . . $39.95 
The Machinist’s Third Bedside Reader by Guy Lautard . . . $49.95 

The Metalcaster’s Bible by C.W.Ammen, 434 pages.$44.95 

The Patten Maker’s Assistant: Lathe Work.$31.00 

The Principle & Practice of Ornamental or Complex Turning . $47.50 

The Tinsmith’s Helper & Pattern Book, 120 pages.$21.00 

The Welder's'Bible by Don Geary.$39.95 

Toolmaking 1935,184 pages.$18.50 

Treatise on Milling and Milling Machines (1919).$25.50 

Turning, Boring and Grinding (1920), 340 pages .$23.00 

Turning Lathes: A Guide to Turning, Screwcutting, 432 pp $39.00 

Universal Milling Machines, 94 pages.$11.00 

Grimshaw on Saws, 202 pages.$31.00 


iy major credit cards or by cheque o 

Plough Book Sales 

PO Box 14, Belmont, VIC, 3216 

Phone (052) 66 1262 
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